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CHLOROPHYLLS AND THE PTERIDOPHYTES 


WOLF 


generally stated that, the Pteridophytes, the content chloro- 
both qualitatively and quantitatively similar that higher 
plants. search the literature the writer has revealed startlingly 
little data which could serve possible basis either for against this 
generalization. Accordingly, the chlorophyll content number ferns 
and fern allies was determined. 

Materials and methods. Many the ferns and fern allies studied 
were grown the greenhouse Vanderbilt University, Nashville, Tenn. 
Other specimens were taken from the greenhouse Duke University, Dur- 
ham, Still other species were collected from material growing under 
natural conditions out doors the vicinity these two 

Forty three species were examined. The Psilopsida are represented 
Psilotum, the Lycopsida Lycopodium and Selaginella, and the Sphenop- 
sida Equisetum. Among the Pteropsida, the species studied are distrib- 
uted among the Ophioglossaceae Osmundaceae (Osmunda), 
Schizaeaceae (Lygodium), Cyatheaceae Cibotium), Marsileaceae 
(Marsilea), Salviniaceae (Salvinia), and the Polypodiaceae. 

Chlorophyll analyses were performed immediately after collection 
the material according the method Comar (1942), Comar and Zscheile 
(1942), and the Association Official Agricultural Chemists 
gm. sample the leaf tissue was ground Waring blendor acetone 
containing quantity The acetone solution the pigments 
was removed suction filtration, and the filtrate was made with addi- 
tional acetone volume 200 ml. 12.5 ml. aliquot the acetone solu- 
tion was mixed separatory funnel with ml. ethyl ether. The 
pigments were transferred the ether layer upon the addition distilled 
water. The ether solution washed repeatedly with water, was made 
volume 100 ml., and was then dried the addition anhydrous 
Determinations the optical density the ether solution the 
pigments were made with Beckman model spectrophotometer. Read- 
ings each sample were taken 6425 and 6600 corresponding 
the maxima the absorption curves chlorophylls and respectively. 
chlorophyll and were then computed from 
the 


a=9.93 log log 
(6600) (6425) 
(6425) 
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All values are reported the basis mg./gm. fresh weight. These values 
were obtained multiplying 0.16 the values obtained the above 
equations. Values for the percentage chlorophyll were from 
the primary data. 

Results. The results are presented Table 


TABLE The chlorophyll and content certain ferns. 


Species 


mg./g. per cent 
Psilotum triquetrum 0.54 0.26 67.5 
Lycopodium lucidulum 0.60 0.31 65.9 
Selaginella denticulata 0.61 0.27 69.3 
Selaginella emmelina 1.08 0.45 70.6 
Selaginella Kraussiana 0.44 0.21 67.7 
Selaginella pallescens 1.26 0.59 68.1 
Selaginella Vogeli 1.68 0.72 70.0 
Equisetum hyemale 0.40 0.17 70.2 
Botrychium dissectum 0.99 0.40 
Osmunda cinnamomea 1.38 0.72 65.7 
Osmunda claytoniana 1.32 0.73 64.4 
Osmunda regalis 0.91 0.43 67.9 
Lygodium palmatum 2.40 1.06 69.4 
Alsophila australis 0.94 0.40 70.1 
Cibotium glaucum 0.44 0.23 65.7 
Dennstaedtia bipinnata 1.33 0.52 
Dennstaedtia punctilobula 2.06 1.22 62.8 
Marsilea quadrifolia 0.90 0.36 71.4 
Salvinia natans 0.34 0.13 72.3 
Adiantum capillus-veneris 1.14 0.48 70.4 
Adiantum pedatum 2.24 0.98 69.6 
Aspidium Tsussinense 0.89 0.39 69.5 
Asplenium platyneuron 1.39 0.61 69.5 
Athyrium asplenoides 1.17 0.48 70.9 
Athyrium thelypteroides 0.78 0.47 62.4 
Cheilanthes lanosa 0.59 69.4 
Cheilanthes tomentosa 0.64 0.36 64.0 
Cyrtomium falcatum 1.02 0.44 69.9 
Cystopteris fragilis 0.74 0.32 69.8 
Dryopteris dentata 1.57 0.71 68.9 
Dryopteris dentata 0.25 0.12 67.0 
Dryopteris hexagonaptera 2.19 0.91 70.6 
Dryopteris novaeboracensis 2.23 1.09 67.2 
Nephrolepis cordifolia 1.61 0.73 68.8 
Nephrolepis exaltata var. bostoniensis 1.56 0.75 67.5 
1.79 0.94 65.5 
Polypodium Mandaianum 0.94 0.39 70.7 
Polypodium phymatodes 1.43 0.62 69.8 
Polypodium polypodioides 0.36 0.18 66.6 
Polystichum acrostichoides 1.35 0.64 67.8 
Pteridium latiusculum 1.33 0.51 72.3 
Pteris vittata 1.77 0.80 68.9 
Woodsia obtusa 1.03 0.42 71.0 
Woodwardia areolata 1.38 0.64 68.3 
Average 0.53 68.6 2.0 
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There was approximately 7-fold variation the total chlorophyll 
the species examined. Salvinia natans, Polypodium polypodi- 
oides, Equisetum hyemale, Selaginella Kraussiana, and Cibotium glaucum 
were among the species characterized relatively low chlorophyll con- 
tent, while Dryopteris hexagonaptera, novaeboracensis, Adiantum 
pedatum, Dennstaedtia punctilobula, and Lygodium palmatum were dis- 
tinguished high chlorophyll. The average chlorophyll 
the species was found 1.69 mg./gm. Three month old 
gametophytes Dryopteris dentata, grown agar, were found con- 
tain only about one sixth the quantity chlorophyll present sporo- 
phytes the same species. 

The content chlorophyll varied from minimum 0.34 mg./gm. 
Salvinia natans maximum 2.40 mg./gm. Lygodium palmatum, 
and averaged 1.16 mg./gm. Chlorophyll varied from minimum 0.13 
mg./gm. Salvinia natans maximum 1.22 mg./gm. Dennstaedtia 
punctilobula, and averaged 0.53 mg./gm. the species examined. The per- 
centage chlorophyll ranged from maximum 72.3 per cent 
Dennstaedtia bipinnata, natans, and Pteridium latiusculum 
low 62.4 per cent Athyrium thelypteroides, and averaged 68.6 per 
standard deviation for the percentage chlorophyll was 2.0 per cent, 
indicating that the composition the material studied with respect the 
two chlorophyll components was remarkably constant. 

Discussion. Because numerous factors concerned with nutrition and 
light which can influence chlorophyll content, and because the plants 
sampled were growing under variety conditions the greenhouse 
under glass and out doors, comparisons between species should not 
made. The principal findings which emerge from this study are that the 
total quantity chlorophylls and the chlorophyll chlorophyll ratio 
ferns and fern allies are comparable with those which characterize higher 
plants. The average total chlorophyll content the Pteridophytes studied, 
1.69 mg./gm., the same magnitude that found twelve tobacco 
varieties, 1.12 mg./gm. (Wolf and Wolf 1955), and twenty-five species 
trees, 1.33 mg/gm. (Wolf 1956). Similarly, the value 68.6 per cent 
chlorophyll the ferns and fern allies studied good agreement with 
values per cent found twelve tobacco varieties (Wolf and 
Wolf 1955), and that 69.4 per cent obtained studies twenty-five 
tree species (Wolf 1956). 

SUMMARY 


The average total chlorophyll content was 1.69 mg./gm. fresh weight, 
consisting 1.16 mg./gm. chlorophyll and 0.53 mg./gm. chlorophyll 

The chlorophyll and chlorophyll content species ferns 
and fern allies has been determined method. 
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The chlorophyll varied from 62.4 72.3 per cent, 
and averaged 68.6 per cent. 
The quantities chlorophylls, and the proportion chlorophylls 
the ferns and fern allies are comparable those found higher 
plants. 
DEPARTMENT BIOLOGY, VANDERBILT UNIVERSITY 
NASHVILLE, TENNESSEE 
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THE LOWER BASIDIOMYCETES TAHITI—I. 


The fungi this paper were collected during the period 
March—August, 1956. Although the majority were found Tahiti, the 
largest the Society Islands (French Polynesia), collections were also 
made the islands Moorea, Raiatea, and Bora-Bora the same group. 
Most the fungi were found near residence the District Punaauia, 
Tahiti, about miles south the city Papeete. this area the 
annual rainfall averages about inches, the rainier season being from 
October through March, when the temperature averages around 80°-81°, 
and the drier season falling within the period April September, when 
the temperature averages around During the dry period there 
moderate scant rainfall the western periphery the island (including 
the Punaauia area), and most the numerous streams coming out the 
mountains are dry near the coast. However, rains frequently the 
mountains, and one walks back into the valleys for two three miles 
will find moist wooded areas with water flowing the streams. These are 
good areas for collecting fungi throughout the year. 

The mountains Tahiti rise elevation 7340 feet, but are very 
rugged and the higher ones almost insurmountable. Most the mountain 
ridges and slopes are covered with low vegetation consisting mainly 
grasses and scrubby growth. The moist valleys, however, contain dense 
vegetation dicotyledonous and monocotyledonous plants, ferns and 
mosses. Gymnosperms are lacking from the flora. The most common trees 
the valleys are Hibiscus tiliaceus, Mangifera indica, Eugenia jambolana, 
edulis, Acacia, and the coconut palm cultivation. The ma- 
jority fungi reported this paper were found dead wood the 
dicotyledonous plants, particularly the species listed above, and unless 
otherwise noted the text, the substrate may assumed dicoty- 
ledonous. 

general, may stated that the larger mushrooms are relatively 
uncommon these islands, while the less conspicuous, resupinate wood- 
inhabiting are considerably more abundant. not sur- 
prising that the coarse soil, which the humus quickly decom- 
poses, does not support the growth many mushrooms. Some the larger 
wood-inhabiting forms such Fomes, Pleurotus, and were 
found, but the variety species was small. the coral atolls there even 


writer expresses his sincere appreciation the John Simon Guggenheim 
Memorial Foundation for granting the fellowship under which this study was made. 
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pore Mycogloea tahitiensis,x 1%. Auricularia mesenterica, 
Sebacina candida, x1%. Sebacina spinosa, Patouillardina cinerea var. 
minor, 


G. 
var. 
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less humus and dead wood, for there paucity higher plants these 
low and more arid islands, and fungi all kinds are much less abundant 
there. 

Only few reports fungus collections from Tahiti are 
found the literature, the most extensive which that Parks (1926), 
who reported species fungi, none which were described new. 
was expected view the lack any previous study the 
fungi this area, many interesting species were found, considerable num- 
ber which had not been previously described. Several these have al- 
ready been described two recent papers (Olive, 1957a, 1957b). Following 
the procedure adopted these papers, accepting the basidial termi- 
nology recommended Talbot (1954). 

view the inadequate knowledge the fungi many parts the 
world, particularly large areas the tropics, not yet possible 
say whether any the newly described fungi from the South Pacifie are 
endemic the area and have evolved there. Several seem quite unique, 
while number known species found the area have been previously 
reported from tropical and temperate regions. 

All collections were examined microscopically while fresh and camera 
lucida drawings made, with the aid water immersion lens (Leitz- 
potassium hydroxide with phloxine added the mount. 


KEY TO THE ORDERS OF HETEROBASIDIOMYCETES 


spores) and accessory spores produced sori; parasites vascular 
Producing gelatinous coriaceous membranaceous fruiting 


bodies; mostly saprophytic, more rarely parasitic mosses, 


vascular plants, other TREMELLALES. 


species the Ustilaginales were found native plants. Ustilago 
allii was found grocery store Papeete onions that were 
imported from Australia. There also Graphiola, considered some 
authors belonging the smut fungi, which fairly common leaves 
the coconut palm, but this all probability not true smut. The 
species may cocoina Pat. (1904), originally reported from Mangareva 
the Gambier Islands. 


UREDINALES 
Only four species rusts were found, three which are well known. 
KEY THE SPECIES 


' 
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Uredinia and telia leaves, stems, and fruits Inocarpus edulis 


Uromyces inocarpi. 


Uredinia and telia leaves Vigna lutea Uromyces vignae. 
Uredinia and telia leaves Saccharum officinale kuehnii. 
Uredinia and telia leaves Ficus carica Physopella fici. 


Uromyces Rac. Parasit. Algen Pilze Java 1900. The 
uredinial stage was found leaves and stem seedling plant 
pus edulis, Papeari District, Tahiti, June 13. 

According Mr. John Stevenson, who identified this rust, the species 
was originally described from Java and has since been reported the 
Islands. does not appear very common the Society Islands. 

UROMYCES PHASEOLI VIGNAE Man. Rusts Canada, 
297. 1934. Both the uredinial and telial stages were found leaves 
Vigna lutea, Huahine, May and Bora-Bora, May 

PUCCINIA Ann. Mye. 12: 81. 1914. The 
uredinial stage was found the leaves Saccharum officinale, Punaauia 
District, Tahiti, March 20. 

Although sugar cane was once important crop plant these islands, 
rarely cultivated today, and the disease there- 
fore little consequence. 

PHYSOPELLA Res. Sci. Congr. Bot. Vienne, 338. 
1906. The uredinial stage occurred abundance small plant Ficus 
carica, Punaauia District, Tahiti, July 


SEPTOBASIDIALES 


This group not well represented the islands, only two species having 
been found. Both species were determined Dr. John Couch, who re- 
ports that they have also been found New Caledonia. Rogers (1947) re- 
ported unidentified species Pandanus the Marshall Islands. 


KEY TO THE SPECIES 


Producing relatively smooth-surfaced, brownish fructifications stems 
Stachytarpheta 
Produeing rough-surfaced fructifications stems Stenolobium stans alni. 
SEPTOBASIDIUM BOGORIENSE Pat. Warburg, Monsunia 138. 1900. stems 
Stachytarpheta, shrubby sub-shrubby plant, Punaauia District, Tahiti, April 14. 
ALNI Broteria 11: 84. 1913. stems Stenolobium stans, 
Punaauia Distriet, Tahiti, April 16. Fairly common. 


TREMELLALES 


Fruiting bodies typically well-developed, most often gelatinous but 
frequently waxy, fleshy, arid; applanate, pustulate, lobed, stipitate 
and capitate; usually without but sometimes with persistent 
basidia generally septate, non-septate two families, typically consisting 
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the metabasidium bearing usually cylindric, sometimes swollen, proto- 
sterigmata which taper apically produce the basidiospores, with rela- 
tively short conical sterigmata arising directly from the metabasidium 
some species; basidiospores usually germinating repetition becoming 


Heterochaete delicata, 1%. Metabourdotia tahitiensis, mostly old 
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septate, frequently budding out small conidia; chiefly saprophytic, 
sionally 

The jelly fungi are far the most abundantly represented group 
lower the area. total were found, them 
previously These, along with the Thelephoraceae, particularly 
the well represented genus Peniophora, several the Polyporoceae and 
number xylariaceous pryenomycetes are the most important wood decay 
fungi these islands. 


KEY THE FAMILIES 


Metabasidia typically globose ‘to vertically obliquely 
septate 

Metabasidia protosterigmata sporoid, becoming detached 


from basidium Sirobasidiaceae. 


Metabasidia not catenulate; protosterigmata not deciduous, usually 
tubular 
sporoid, separated from metabasidium septum the base Tulasnellaccae. 
Metabasidia subeylindrie subglobose; protosterigmata con- 


Metabasidia subglobose broadly clavate; protosterigmata typically 


Metabasidia protosterigmata spores not germinating 
repetition, typically becoming septate and budding out conidia 


AURICULARIACEAE 


Gelatinous, fleshy, waxy, arid, resupinate pileate; with without persistent 
probasidia; metabasidia typically 3-septate, with fewer septa, 
the spore-forming spicules produced the basidium the tips slender, 


KEY THE GENERA 


ear-like, cupulate, more rarely applanate with 


free margins Auricularia. 


resupin: ite, with indeterminate margins, occasionally 
Metabasidia arising from well-defined, “usually lateral, saccate 


probasidia 
Metabasidia rod-like, becoming detached from short sub- basidial 


long, sparingly branched paraphyses present straight 


Helicogloea. 


Metabasidia not rod- like and not readily detached paraph- 
yses, when present, more scattered and less conspicuous .... 
waxy, gelatinous, fleshy; metabasidia more less 
arid, floecose membranous-fleshy; metabasidia 
typically circinately coiled, but sometimes straight moderately 
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PLATYGLOEA 


waxy, gelatinous, fleshy; typically resupinate, sometimes pustulate 
lacking some forms; persistent thin-walled probasidia present 
absent; metabasidia typically 3-septate, sometimes with fewer septa, 
aseptate one species; protosterigmata variable length; basidiospores germinating 
repetition. 

now treated (Bandoni 1956), the group too heterogeneous and should 
least segregated into different subgenera. foliose-lobate species such javanica 
Pat. can hardly remain the same genus. Also, Platygloea intergrades confusingly 
with Helicobasidium and Helicogloea, and re-evaluation the relationships among 
these three genera needed. single new species and new variety were found 
Tahiti. 

KEY THE SPECIES AND VARIETY 


Platygloea fungicola sp. nov. (Figs. and Fungicola, mollis, minuta, griseo- 
brunnea vergens, marginibus albidis. Hyphae nodosae; conidia 
hymenialia lutescentia, 4.5-9.9 altera tenui-tunicata; basidia 
3-septata, typice basi plus minusve tota 4.2-5.9 

Fructifications small, mm. diam., em. confluence, flattened and 
irregularly grayish brown very dark brown with whitish margin, soft 
gelatinous soft waxy-gelatinous with mucous-gelatinous hymenial area, drying gray- 
brown blackish with the white margins accentuated; the fructifications one 
tion over thin whitish subiculum. Hyphae with conspicuous clamp 
tions; branched paraphyses present; thick-walled conidia and basidia produced 
separate the same fructifications, conidia guttulate, below, typically some- 
what obovoid, yellowish brownish yellow, produced with clamp connections 
their bases, 3.5-5 4.5-9.9 elongate thin-walled conidia produced less abundantly 
basidia frequently but not always with persistent probasidium-like base which becomes 
sterigmata elongate, slender; basidiospores typically allantoid, hyaline, inconspicuously 
apiculate, 7.4-9.5 germinating repetition. 

Parasitizing the hymenial surface bracket-type pore fungus, Hitiaa District, 
April (T173, Punaauia District, June (T366, cotype), Tahiti. 

have considered the possibility that this minima Rick (1933), 
but Rick’s description very inadequate, and his type material consists 
small fragments brown polypore with evidence Platygloea. 
describes the basidiospores pyriform, slightly colored, and measuring 
3x7 the two species should prove the same, then would 
fairly certain that Rick was describing conidia rather than basidiospores. 

Platygloea fungicola var. simplex var. nov. Nullas fructificationes efformans, 
latim vel catinatim producta; basidiosporae 

within Dacrymyces and therefore lacking 
fications. Truneate, thick-walled conidia abundant, produced singly short chains; 
paraphyses and thin-walled conidia not observed; basidiospores 

Dacrymyces deliquescens, Raiatea, May (T238, type). 

The situation here parallels that observed peniophorae Bourd. 
Galz. and its variety interna Olive (1954). each case, the internally 
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parasitic variety occurs within the fructifications and pro- 
duces fructifications its own. fungicola probably most closely re- 
lated peniophorae, from which differs several important details, 
including color and texture, conidial characters, and basidial ontogeny. The 
basidia fungicola frequently have persistent probasidial structures 
their bases, but those peniophorae not. The internally parasitic 
species, arrhytidiae, which also generally has persistent probasidial cells, 
has number features common with the new variety, but conspicuous 
differences are readily apparent. Only controlled culture infection ex- 
periments will prove whether these varieties are valid ones, whether the 
differences observed are simply reactions their enviroment internal 
parasites. 
HELICOBASIDIUM 


tesupinate-effused, arid membranous-fleshy; with without persistent proba- 
sidial remnants the bases the metabasidia; metabasidia cylindric, 
typically circinate, but few species straight moderately curved, usually pro- 
ducing spicules directly; basidiospores germinating repetition. 

Helicobasidium anomalum sp. nov. (Figs. and 6). Fruetificatio tenuis, albida, 
Hyphae conspicue nodoso-septatae; probasidia recta vel curvula, 
frequenter irregularia; basidia recta vel irregularia, 58-126 basidiosporae 
late ovatae vel subcylindraceae, 16-21 

white with pale tan tints some areas, thin, rather arid mem- 
branous-fleshy, effuse, margin indeterminate, occurring small separate patches 
larger patches 5.5 em. long, appearing much the same drying. Hyphae with 
conspicuous connections, diam.; probasidia irregular shape, 
sometimes straight, developing directly into basidia without probasidial base 
giving rise metabasidia and remaining empty probasidial cells, inflated 
uninflated their bases, sometimes becoming cut off from the metabasidia cross 
wall; basidia straight bent irregularly curved, but not coiled, 
58-126 sporogenous part 4-celled, sterigmata subulate; basidiospores broadly ovate 
somewhat more flattened one side, apiculate, with 
subapiculus towards the convex side the spore, germinating reptition. 

dead cortieate limb deciduous tree, April (T92, type), and corticate limbs, 
probably Eugenia jambolana, June (T303), Punaauia District, Tahiti. 


The most closely related previously described species probably 
candidum Martin (1940) from Quebec, but the two differ 
sions. Some the basidia the latter are straight tortuous, but others 
are strongly recurved, unlike any found anomalum. The new species 
raises important taxonomic questions. texture the fructification 
curvature the basidium more important distinguishing genera here? 


3-5. Tremellales Tahiti. Platygloea fungicola. stages 
basidial development; note persistent probasidial bases and basidiospores, one 
germinating repetition. paraphysis. thin-walled conidia and conidiophores. 
stages basidial and spore development. basidiospores. Fie. Mycogloea 
tahitiensis. paraphysis, with sub-basidial cells producing basidia near its base. 
sub-basidial cells (some empty and collapsed) and developing stages 
spore production detached basidia. basidiospores. conidium being produced 
terminally hypha. conidia (all figures 925). 
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The basidia both anomalum and inconspicuum well 
many those candidum, are straight moderately curved, thus 
resembling this respect the basidia Platygloea, but the texture the 
fructifications more arid than that genus. addition, the spore-pro- 
ducing spicules are typically borne directly the basidium, while 
Platygloea slender protosterigmata variable length are characteristic. 
exception this found corticioides Bandoni (1955), which, 
however, has circinate basidia. Under the present system classification, 
have chosen recognize the Tahitian species Helicobasidium which 
perhaps somewhat intermediate position between that genus and 
Platygloea and which also, virtue its frequently persistent pro- 
basidia, reveals relationship with the genus Helicogloea through such 
species Helicogloea terminalis Olive (1954). 

During this study, portion the type material Stypinella killer- 
manni Bres., later known Helicobasidium killermanni (Bres.) Bourd. 


Galz. (1928), was examined. The fungus has probasidia the 

Helicogloea type and appears synonymous with Helicogloea farinacea 
(v. Hohn.) Rogers. During this study, also examined type material 
Rick (1933) which proved Peniophora, the gloe- 


cystidia which Rick apparently mistook for probasidia. 


HELICOGLOEA 


Resupinate and effused, with indeterminate margins, soft 
probasidia saceate, typically producing the metabasidia proximally (distally one 
species) metabasidia usually 4-celled, producing the spicules directly the tips 
slender protosterigmata; basidiospores germinating repetition. 


KEY THE SPECIES 
Metabasidia showing many irregularities development, under 

Helicogloea irregularis sp. nov. (Fig. 4). Tenuis, ceraceo-gelatinosa, alutacea vel 
grisea, minute Hyphae nodosae; probasidia saccata racemis terminalibus 
atque hypharum latera orientia, frequenter irregularia, metabasidia 

Fructifications waxy-gelatinous, tan grayish, minutely farinaceous, inconspicuous, 
thin, 60-150 thick, drying very light tan and farinaceous. Hyphae without clamp 
connections, mostly thick-walled except for those producing basidia, diam.; 
saceate probasidia arising terminally, often clusters the ends short lateral 

branches and large numbers laterally along the hyphae, straight curved some- 
times helically coiled, often irregular and constricted, 10.8-21.2 typically 
giving rise the metabasidia proximally, rarely distally; metabasidia usually with 
slender stalk-like portion and somewhat enlarged sporogenous portion, the latter re- 
maining unseptate and producing spores, becoming and producing 
spores, measuring 4.1—6.3 25.2-41.4 with subulate sterigmata; basidiospores 
ovoid-ellipsoid elongate-ovoid, distinctly apiculate, 7.2-14.4 germinating 
repetition. 

Growing old bamboo stalk lying the ground, Harrison Smith Estate, 
Papeari District, Tahiti, June (T338, type). 
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The striking irregularities basidial development distinguish this from 
all previously described species. The considerable variation spore size 
due large part these irregularities. Often only the central large 
cell appears produce spore, but the smaller end cells also, their 
spores are correspondingly smaller. 

HELICOGLOEA LAGERHEIMI Pat. Bull. Mye. Fr. 121. 1892. This 
soft-gelatinous species one the most common jelly fungi the area. 
The spores three collections examined microscopically fall within the 
dimensions, 6.2 11.7 The metabasidia are typically 3-septate 
and 4-spored, but one collection (T225) has 3-septate basidia that rarely 
produce more than spores, the proximal cell (continuous with the narrow 
stalk-like portion the metabasidium) generally failing produce spore. 
Two other collections produced both 3-spored and 4-spored metabasidia. 

various substrates, including decaying leaf parts coconut palm, 
dead limbs, and leguminous pods; collected widely Tahiti, also Moorea. 


Fructifications gelatinous, indeterminate; elongate paraphyses present; basidia 
rod-like, transversely septate, budded out narrow binucleate cells which persist 
empty structures their bases and from which they readily become detached; sterigmata 
subulate; basidiospores germinating repetition. 

Mycogloea tahitiensis sp. nov. (Figs. and 5). Gelatinosa, albida vel pallide 
lutea, pustulata vel massulas nodulosas vel cerebriformes, applanatas confluens. 
Paraphyses basidia longe excedentes, vel curvulae; conidia hymenialia globosa 
vel oblonga parea, basidia baculiformia 4-cellularia, cellulis sub- 

Fructifications rather soft gelatinous, grayish white yellowish cream, 
the form tiny pustules small 0.5 diam., somewhat flattened, bumpy 
contorted masses mm. long confluence and mm. thick. Hyphae 
without clamp connections; hymenial conidia produced singly, globose oblong, 
not abundant; paraphyses extending considerably beyond the basidia, straight 
moderately curved above, with one several, often short, lateral branches and 
somewhat thickened walls, diam.; basidia produced short sub-basidial cells 
from which they become readily detached and free the hymenium, the sub-basidial cells 
remaining collapsed empty structures, basidia cylindric, straight more often slightly 
curved, sometimes considerably curved, often slightly constricted the septa else- 
where, 4-celled, with the cells sometimes separating, with 
sterigmata; basidiospores somewhat fusiform and flattened one side, prominently 
apiculate, 5.4-8.4 germinating repetition. 

corticate limbs Acacia, the bark and old pyrenomycete, 
Punaauia District, Tahiti, May (T269, type). 

The new fungus distinguished several ways from the single previously described 
species, carnosa Olive (1950). There are differences texture and microdimensions. 
The paraphyses the latter species are strongly curved circinate apically, conidial 
production the basidia has been observed carnosa, but not the Tahitian 
species, although some basidia (fig. 5d) look though they were the process 
conidial formation. The most closely related genus probably Platygloea. 


AURICULARIA 


pileate, resupinate with free margins auriform and substipitate, 
tough gelatinous; abhymenial surface bearing hairs; hymenium compact, containing 


{ 
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paraphyses and transversely septate basidia; protosterigmata slender 
and variable length; basidiospores allantoid, germinating 
repetition. 

KEY TO THE SPECIES 


Resupinate with free margins, abhymenial surface felty with long 

whitish hairs mesenterica 
Auriform, abhymenial surface densely pilose with tan hairs polytricha. 

AURICULARIA MESENTERICA Mye. Eur. 97. 1822. (Fig. and D). ornata 
Pers. Gaudichaud, Bot. Voyage autour Monde, 177. 1827. peltata 
Lloyd. Writ. 1117. 1922. 

This abundant and variable species the Society Islands. The fructifications 
are tough cartilaginous-gelatinous, resupinate with determinate, often scalloped margins, 
that are sometimes reflexed, and with hymenial surface that becomes wrinkled, par- 
ticularly larger specimens. The abhymenial surface covered with long whitish 
light tan hairs. These hairs are apparent around the margins the fructifications, 
especially dried material. some the larger fructifications which the edges 
become reflexed, the hairy layer appears The hairs measure 780 
The fructifications vary from small peltate dises 1-14 diam. expanded masses 
em. Both types some collections. There are relatively small dif- 
ferences among the collections studied microscopically, and these differences are not 
correlated with macroscopic variations the The spores fall within the 

The three names reduced synonymy here were recently considered 
Lowy (1951, 1952) represent three species. distinguished 
the three mainly the basis hair length and thickness the various 
zones observed transverse sections the fructifications. have ex- 
amined collections the New York Botanical Garden identified 
ornata and mesenterica and find consistent differences among them. 
Lowy reported the abhymenial hairs type specimens peltata Lloyd 
only long, but examination this material shows them 
(1947) from Palmyra Island and the Marshall Islands and determined 
ornata have the zonate abhymenial surface attributed the species, but 
way essentially different from some the Tahiti material. Kobayasi 
(1942) has previously indicated his belief that mesenterica and ornata 
are synonymous. 

Two previous collections, determined Lloyd mesenterica, were 
reported from Tahiti Parks (1926). found one the com- 
monest jelly fungi Tahiti throughout stay there and also collected 
Bora-Bora. occurs dead wood and sometimes bark various 
woody plants, including Hibiscus tiliaceus and Acacia. 

AURICULARIA POLYTRICHA (Mont.) Atti. Instit. Veneto 
722. 1885. Both this species and auricula have been previously re- 
ported from Tahiti Patouillard (1906) and Parks (1926), but found 
nothing the area that could absolutely identified the latter species. 
The collection from Tahiti identified Lloyd the Parks report 
auricula has most the abhymenial hairs worn off, but those remaining 
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some measure 390 long. These are much closer the length gen- 
erally attributed polytricha. Although not always easy de- 
eral impression that, there difference species here, the abhymenial 
hairs the latter are inclined longer and more conspicuously tufted. 
Lowy (1952) states that the hairs polytricha are about 450 long, 
while auricula they are long. However, the hairs several 
collections the New York Botanical Garden which were confirmed 
Lowy auricula have hairs that reach length 240-300 

The abhymenial hairs four collections from Tahiti, presumably 
polytricha, reach lengths They are tan and generally 
arranged conical tufts. have experienced even greater difficulty at- 
tempting distinguish species the basis Lowy’s method identifying 
zones transverse sections the fructifications, and again becomes ap- 
parent, with mesenterica, that the system inadequate for accurate 
identification species. After examination the Tahiti collections 
this method and after comparison with sectioned material polytricha 
and cornea from the New York Botanical Garden (identifications con- 
firmed Lowy), opinion that the latter two species are synony- 
mous. During the examination these collections, was found that the 
zones the different fructifications, even the same collection, vary greatly 
thickness and and some the layers attributed the 
species may not apparent some fruiting bodies. For example, one 
collection (Cheo, 2561) determined Lowy cornea, one fructifi- 
has ‘‘medullary layer’’ thick-walled hyphae measuring 
643 thickness, while another fructification has layer 
hyphae similar position that thick. 

polytricha one the most common jelly fungi the islands 
fallen logs and dead limbs various species trees, apparently throughout 
the year. collected the Chinese and number their 
dishes. one the few fungi for which the Tahitians have name. They 


TREMELLACEAE 


gelatinous, waxy, fleshy, arid, resupinate pileate; basidia 
typically globose pyriform broadly clavate, cruciately septate and 4-celled, some- 
times with oblique septa, each cell producing tubular, short elongate proto- 
sterigma with apical spicule; basidiospores germinating repetition. 


KEY THE GENERA 


closely arranged, often anastomosing papillae thin, 


Stypella. 
not above, typically continuous 
Resupinate, margins indeterminate occasionally reflexed 
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Basidia spindle-shaped, primary septum regularly oblique, the two 


ondary septa right angles the first 
globose pyriform broadly clavate, septa ally vertical, 
Hymenium covered with fertile hyphal 
fascicles 
soft-gelatinous, hymenium composed chiefly soft spine- 
like extensions covered with basidia 
coriaceous tough-gelatinous, hymenium covered with 
numerous sterile spines pegs 
Basidiospores globose ovate 
Basidiospores allantoid reniform 


PATOUILLARDINA 
resupinate and broadly effused, fleshy-gelatinous, 
layered, with numerous embedded deposits; paraphyses abundant, typically 
branched and tortuous above; basidia fusiform, 4-celled, primary septum oblique, 
ondary septa right angles it; basidiospores allantoid. The only known species 
cinerea Bres. This and previously variety were found the islands. 


KEY THE SPECIES AND VARIETY 


cinerea var. minor. 


PATOUILLARDINA CINEREA Bres. Rick, Broteria 1906. The single 
collection from the Society Islands appears rather typical the 
species, except that the fructification thicker than usual, measuring 
700 transverse section. tan dark brown with purplish tints 
and measures em. The paraphyses are usually branched, occasion- 
ally simple, irregular and tortuous above, and measure diam. The 
spindle-shaped basidia measure and the more less 
allantoid spores, 10.5-14.4 

very rotten wood Hibiscus tiliaceus, Afareaitu District, Moorea, 
April 18. 

The species has also been found the Marshall Islands. collection 
from there determined Dr. Rogers appears typical the 
species. has basidiospores that measure 

Patouillardina cinerea var. minor nov. var. (Figs. and 17). Paraphysibus 

Fructifications rather soft fleshy-gelatinous, light gray pinkish gray, 
em., 250-500 Hyphae with clamp connections; paraphyses typically branched 
tortuous above, simple, diam., basidia typical appearance, 
inconspicuous 

dead and decorticate limbs, Punaauia District, Tahiti, Mareh (T50, 
type), March (T65), and April (T119, Common. 

The basidiospores seem formed more less progressively from 
top base the basidium. After spore formation the cells collapse and 
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some the basidia, result, appear 2—3-celled. The basidia 
lardina, has been noted others previously, show type septation 
that intermediate between the auriculariaceous and tremellaceous types. 
Rarely basidium has all four cells distinct row (fig. 17b). The genus 
probably should considered position intermediate between 
the Auriculariaceae and Tremellaceae. 


STYPELLA 


Fructifications composed densely gregarious, soft-gelatinous 
delicate subiculum which may reduced delicate strands connecting the tubercles, 
the latter often anastomosing. Branched paraphyses gloeocystidia present; basidia 
typical, basidiospores globose sub-allantoid. 

STYPELLA MINOR MOLLER. Protobasidiomyceten, 77. 1895. One two Tahitian 
collections was studied some detail and was found composed many minute, 
hyaline pustules which remain separate are crowded together almost con- 
tinuous layer that retain the tuberculate appearance. The subiculum hardly apparent 
except for delicate strands connecting pustules. Branched paraphyses are abundant, the 
basidia are and the ovate basidiospores measure 

rotting wood Eugenia jambolana, June 15, and rotting Acacia limb, June 
20, Punaauia District, Tahiti. 

Rogers (1947) has reported this fungus from the Marshall Islands. 


SEBACINA 


Resupinate and with indeterminate margins, coriaceous, gelatinous, waxy; 
hymenium smooth undulate; basidia typically cruciformly septate, but some species 
with one more septa frequently oblique; protosterigmata tubular and variable 
length; basidiospores smooth, spiny few species, allantoid, ovoid, 
globose, typically germinating repetition. This the best represented genus 
Tremellales the 


KEY THE SECTIONS 


Lacking but having that become yellowish orange- 

Possessing bristle-like that extend far beyond the hymenium, with- 


KEY THE SPECIES 
EUSEBACINA 


Hymenium containing numerous gelatinizing paraphyses with faintly 


Basidiospores subglobose, basidia predominantly tenuis, 
Spores obovate short-cylindric, mostly less than length 
whitish with minute caleareous granules covering 


BOURDOTIA 
Basidiospores spiny warty 


to 


developing basidium with probasidial portion remaining the base. 
basidium producing spores. basidiospores, two germinating repetition. basidium 
after spore discharge, with probasidium apparent below. Sebacina tenuis. 
stages basidial development; note the transverse septa basidiospores. 
paraphyses. Sebacina candida. paraphysis. probasidia and paraphysis. 
basidium borne irregular hypha with numerous clamp connections. basidium with 
separating cells. basidium with protosterigmata. basidiospores, one germinating 
repetition. Sebacina gloeofilum. stages basidial development; note 
2-celled basidium (d). basidiospores, one germinating repetition. guttulate 
paraphysis. (All figures 925) 
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Spores broadly ovate basidia typies ally 


Spores allantoid reniform; fructification typically minutely farinace- 

ous, filled with caleareous granules 
Spores oblong cylindrie and slightly curved; fructification without 


HETEROCHAETELLA 


Cystidia thick-walled, occurring singly and dubia. 
Cystidia thin-walled, occurring singly only minima, 

Sebacina tenuis sp. nov. (Fig. 7). Tenuissima, aride minute farinacea, 
griseo-alba. Hyphae enodosae; paraphyses tortuosae parce ramosae; 
globosae vel late ovoideae, 6.8-10.6 

Fructifications very thin, arid-waxy, minutely farinaceous, grayish white, appear- 
ing much the same but little more powdery drying. Hyphae without clamp 
tions, broad; paraphyses common some areas, others, tortuous and 
sparingly branched, diam.; basidia subglobose pyriform, typically 2-celled, 
with septum vertical, oblique, transverse, rarely 4-celled and 
then 16.2 basidiospores subglobose broadly ovoid, apiculate, 
5.4-8.1 

only dead bamboo stem lying ground, Harrison Smith Estate, 
Papeari District, Tahiti, June (T348, type). 

study might show that this species, least this collee- 
tion, has monokaryon mycelium. The few 4-celled basidia observed indi- 
cate that the species may exist the dikaryophase also. The situation 
probably analogous that reported Martin (1940) for the 
Tremella mycophaga Martin and the very similar but probably mono- 
karyotic Tremella simplex Jacks. Mart., which has 2-celled These 
two are probably only forms the same species. 

Sebacina candida sp. nov. (Figs. and 8). Mollis, ceraceo-gelatinosa, tenuis, 
griseo-alba, superficie minutis caleareis insparsa, sicca albida. Hyphae nodoso- 
paraphyses ramosae diam.; basidia globosa vel pyriformia, 
10.8-13.5 basidiosporae oblongae vel breviter cylindraceae, plerumque latere 

Fructification covering area em., thin, grayish white, soft waxy-gelatin- 
ous, covered with numerous minute granules calcium carbonate, drying whitish with 
cream tints and becoming somewhat more conspicuous because the granules. Hymenium 
composed basidia and paraphyses and containing numerous embedded 
granules; hyphae with clamp connections, basidial hyphae often irregular and toruloid, 
erect; paraphyses arising from basidial hyphae, branched, often elaborately so, and 
bushy above, measuring diam.; basidia globose pyriform, 
broader than long, 4-celled, 10.8-13.5 basidiospores oblong 
often flattened one side slightly curved, apiculate, 13.5) ger- 
minating repetition. 
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Collected onee small cortieate dead limb, Faa Tautia Valley, Tahiti, Aug. 

The species probably closest mesomorpha Bourd. Galz. (1924) 
from France, which described having thin, mucous-gelatinous, dingy 
hyaline branched paraphyses, basidia that measure 
10-16 and spores, 9-12 have examined the four collections 
from the Bourdot herbarium and find that they lack the conspicuous gran- 
ules candida. Furthermore, their fructifications are more compact and 
there dense layer branched paraphyses extending above the basidia. 
There such arrangement paraphyses the more loosely organized 
hymenium candida. 

SEBACINA PLUMBESCENS Burt. Ann. Missouri Bot. Gard. 241. 1916. 
The Tahitian collection, which appears this species, has layer 
branched paraphyses which the basidia are embedded. The latter gen- 
erally have slender stalks, the bases which are the clamp connections, 
the shape being more like that illustrated Burt than 
(1941). The straight slightly curved, spores measure 

Collected once decorticate limb breadfruit tree, Pirae District, 
Tahiti, June (T335). 

SEBACINA PODLACHICA Bres. Ann. Mye. 117. 1903. The characteristic 
nodules were not observed the fructifications this material. 

Collected twice, once decorticate wood Citrus limetta, Raiatea, 
May and again decorticate wood Hibiscus tiliaceus, Punaauia Dis- 
trict, Tahiti, May 21. 
crassitudine. Hyhpae enodosae, multae materia lutea suffultae; paraphyses ramosae, 
granula lutea continentes, gelatinam solutae, diam.; basidia globosa, 
diam.; sterigmata plerumque conica, comparate brevia, long.; basdiosporae 
ovoideae, 4.1—5.4 5.8-8.1 

Soft, waxy-gelatinous, whitish with faint fleshy tint, surface nearly smooth, 
275 thick, patches measuring em., drying thin inconspicuous, tan 
nearly orange vernicose film opaque crust. Hyphae lacking clamp connections, 
many containing granular, faintly yellowish contents and eventually gelatinizing; 
branched paraphyses with faintly yellow granules arising from below 
layer, gelatinizing, diam.; basidia single narrow layer surface 
hymenium among upper ends paraphyses, globose nearly so, 4-celled, 9-10 
protosterigmata unusually short, mostly conical and rather abruptly tapered apically, 
4.5-10 long; basidiospores mostly ovoid, apiculate, germinating 
repetition. 

dead limb Hibiscus tiliaceus, trail Pirae District, Tahiti, April 
(T120, decorticate wood, Raiatea, May (T239). 


Sebacina gloeofilum sp. nov. (Fig. 9). Albida, molliter ceraceo-gelatinosa, 220-275 


Another species which has paraphyses containing granules vari- 
septata Olive (1948). Its paraphyses gelatinize and leave brownish granules 
the hymenium. Otherwise, the two species are quite dissimilar. 
lilacina Martin has guttulate paraphyses but differs conspicuously from 
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gloeofilum having subulate thin-walled Such species are quite 
possibly intergrading forms between non-gloeocystidiate and 
sections the genus. the gloeocystidiate side, such species galzinii 
Bres., with its filiform clavate gloeocystidia, and mucedinea, showing 
all intergradations between paraphyses and gleoocystidia, are probably 
closest gloeofilum. 

The protosterigmata most the basidia are remarkably short, 
expected when the basidia are close the surface the fructifi- 

SEBACINA MUCEDINEA Pat. Bull. Herb. Boiss. 60. 1895. (Figs. and 
10). This common and variable species Tahiti. has been previously 
collected only few times and poorly understood. Therefore composite 
description the South collections included below. 

Thin, soft-waxy arid-waxy membranous-fleshy, pruinose minutely farinace- 
ous, white, cream, tan, brown, the surface better developed fructifications becom- 
ing cracked, changing little drying. Caleareous granular material present 
sometimes exceedingly abundant; hyphae with clamp connections; 
paraphyses typically irregularly branched, intergrading through 
paraphysoidal structures with the which are slender-cylindrie clavate, 
obovate, hyaline for some time, becoming yellow brownish orange and 
gelatinizing, 13.5-45 basidia globose pyriform, mostly 4-celled, 
ally 2-celled, the cells often showing tendency separate; producing elongate, 
short, tubular basidiospores allantoid reniform, apicu- 
late, 9.9-16.7 germinating repetition. 

Common corticate and decorticate limbs and twigs various trees and shrubs 
and leaf rachis coconut palm, Tahiti, Moorea, Raiatea. 

One the most interesting features this species found the 
intergradation observed between paraphyses and gloeocystidia (Fig. 10, 
d-i). Also there are intergradations between gloeocystidia and probasidia 
Since the gloeocystidia are first hyaline, difficult determine 
whether some the structures are probasidia immature gloeocystidia. 
This adds emphasis the theory that all these structures may have had 

Since the gloeocystidia are not abundant here some members 
the Bourdotia section, and since many them are hyaline gelatinized, 
they may easily overlooked. reexamination Patouillard’s type 
material from Eeuador and collection (No. 6159) from Panama 
Martin (1944), find that both investigators failed note the presence 
hyaline orange gloeocystidia. both, the hymenium filled with 
numerous caleareous granules. Several the South Pacifie collections have 
features common with the Patouillard material. Martin’s specimen 
resembles most closely one the thinner collections from Tahiti (T52). 
Neither the material from Eeuador nor that from Panama had attained 
the full development observed some the South Pacifie collections. 
found the spores the Patouillard collection 11.3-17 and 
those Martin’s collection, 9.9-12.6 
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SEBACINA CINEREA Bres. Fungi Trid. 99. 1892. the South Pacifie 
this common species appears more variable than Europe and Amer- 
ica. composite description the collections from the Society Islands 
included here. 

Fructifications usually thin, arid-fieshy, arid-waxy, waxy-gelatinous, occasionally 
thicker and more firmly gelatinous, grayish, cream-colored tan, surface smooth 
pruinose minutely farinaceous, drying thin film that pruinose vernicose, 
more often the latter, and grayish-white, gray, tan brownish color, invisible. 
Hyphae with clamp connections; paraphyses irregularly branched, sometimes with 
paraphysoidal bases; gloeocystidia abundant, becoming 
yellow orange, 4.5-9.9 basidia globose, obovate, pyriform, with 
24.3) basidiospores ovate short flattened one side slightly 

One the most common jelly fungi the islands, collected corti- 
cate and wood various types, including that mango and 
Hibiscus tiliaceus, also dead flower stalk Pandanus; Tahiti, Moorea, 
Raiatea. 

Some the island material appears more gelatinous texture 
than previously collections. However, the texture and appearance 
the South Pacifie collections are variable that microscopic exami- 
nation generally required before the species can determined. one 
collection (T360), layered condition was observed the hymenium. This 
condition was made more apparent the gloeocystidia being different 
levels. Only immature hyaline gloeocystidia were found the surface layer 
the hymenium, along with the basidia and paraphyses. 

SEBACINA PETIOLATA Rogers. Pacific 99. 1947. The Tahitian ma- 
terial fits well the description Rogers that little need said about 
here. The species readily recognized its elongate basidial stalks and 
clavate basidia, much-branched paraphyses and long, slender gloeocystidia. 
some collections the basidial stalks average much shorter than others. 
The spores collections are broadly ovate oblong and measure 
5.4-8.6 9-12.2 which fairly close the measurements given 
Rogers. The fructifications vary texture from waxy-gelatinous firm- 
gelatinous. Previous collections the species have come from Cuba, Gala- 
pagos Islands, Hawaii, and the Marshall Islands. 

Very common the Society Islands bark and wood various types, 
that Hibiscus tiliaceus; Tahiti, Moorea, Bora-Bora. 

SEBACINA EYREI Wakef. Trans. Brit. 126. 1915. deminuta 
Bourd. Ass. Fr. Av. Se. 45: 575. 1922. MeGuire (1941) has stated that 
very close deminuta, and have strong suspicion 
that they are simply variations the same species response different 
environmental conditions. The chief distinguishing character has been 
spore form, the spores having been described globose, those 
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10-13. Tremellales Tahiti. 10. Sebacina stages 
basidial development; note 2-celled basidium paraphysis. paraphysoids. 
structures intermediate between paraphysoids and gloeocystidia. 
basidiospores, one germinating repetition. 11. Sebacina aspera. probasidia. 
basidia producing spores. basidiospores. 12. Sebacina 
stages basidial and spore development. basidiospores, gloeocystidia. 
13. Sebacina punaauiae. stages basidial development; note 2-celled basidium 
(d). basidiospores, one germinating repetition. gloeocystidia. (All figures 925) 
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deminuta oblong.’’ After studying the various collections from the 
Society Islands, have concluded that these two are the same species, 
suspected. seven collections showed differences spore shape 
ranging from short cylindric ovate subglobose, some cases vertically 
appressed that the vertical axis the slightly shorter one. However, 
these differences are not consistently correlated with any other differences 
appearance structure, and they undoubtedly represent more than 
normal amount variation spore shape within species. 

The South material has very thin, more less waxy, light gray 
whitish fructifications that typically appear minutely poroid drying. 
The gloeocystidia are cylindrie and elongate, and the basidia 
are generally borne vertical columnar hyphae, the youngest the top, 
with numerous empty and collapsed basidia remaining attached along the 
sides. The distinctly apiculate, subglobose spores are 

Common, mostly rotting decorticate wood, including that Hibiscus 
tiliaceus and Acacia, also decaying stems Lantana; Tahiti, Moorea, 
and Bora-Bora. 

Sebacina punaauiae sp. nov. (Fig. 13). Tenuissima, aride carnosa, lilacea. Hyphae 
eylindracea vel oblongata, 18-28.8 basidiosporae curvulo-cylindraceae, 5.1— 
7.5 11.7-16.2 

Thin, arid-fleshy, pale lilaceous lilaceous, with fine powdery surface when fresh, 
small patches 7x20 mm., remaining distinct and changing little drying. 
Fructification composed mainly hymenium with subicular hyphae, numerous 
particles embedded hymenium; hyphae with clamp connections; gloeo- 
typically varying ciavate, becoming dull yellow color, 
basidia clavate, oblong, occasionally ovate, often with stalk-like 
base, usually 4-celled, more rarely 2-celled, cells showing frequent tendency separate, 
protosterigmata elongate-tubular; basidiospore moderately curved- 

Collected once corticate and decorticate parts dead Acacia limbs, Punaauia 
District, Tahiti, July (T427, type). 

The species particularly characterized its color, corticioid texture 
and appearance, and the unusually elongate basidia resembling those 
Eichleriella. Sebacina farinacea Rogers (1947) has rather similar basidia 
and comparable texture, but the two are otherwise quite distinct, fari- 
nacea having encrusted cystidia well gloeocystidia. The texture and 
type basidia may indicate affinity these species with 

Sebacina aspera sp. nov. (Fig. 11). Tenuissima, pallide grisea, minute 
pruinosa. Hyphae enodosae; gloeocystidia irregulariter aurantiaca, 
16.2-33.3 basidia magna, subglobosa vel late obovata, 22.5-27 
sporae globosae vel subglobosae, tunica incrassata, verrucosa vel spinosa facta, 
diam., haud per repetitionem germinantes. 

Very thin and inconspicuous, light gray, minutely pruinose, appearing faint 
whitish bloom drying. Hyphae narrow, without clamp connections; orange color, 
16.2-33.3 distintegrating and leaving orange amorphorous material around 


4 
WO 
7 


the 
ever, 


gray 
sidia 
top, 
the 
are 


‘resh, 
ying. 
rved- 


idia 
ari- 
and 


nute 
idio- 


aint 


1958 OLIVE: THE LOWER BASIDIOMYCETES 


the basidia; basidia large, 4-celled, subglobose broadly obovate, 


22.5-27 protosterigmata cornute, tapering gradually the spore-bearing tip, 
9.9-17.1 long; basidiospores globose subglobose, apiculate, thick-walled 
and warty spiny, 12.6-18 diam., not germinating repetition. 

Found once rotting wood, Fautaua Valley, Tahiti, July (T391, type). 

The fructification thin that determine the texture. 
This and the following species are distinguished from all other previously 
described members the genus having warty spiny spores. The 
spores commence become rough-walled while still attached the sterig- 
mata. Apparently only the oldest spores have spines. The dis- 
charged spores epigaea and cinerella var. trachyspora Bourd. 
Galz. frequently become transformed into angular, thick-walled resting 
cells, often with number knob-like subulate projections, but not 
all like the regularly asperate spores described here. 

Sebacina spinosa sp. nov. (Figs. and 12). Pallide grisea, tenuissima, minute 
farinacea. Hyphae enodosae; gloeocystidia cylindracea vel subfusiformia, lutescentia, 
6.3-11 18-50 basidia globosa vel late ovata, 9-10.8 basidiosporae globosae 
vel subglobosae, tunica incrassata, spinosa facta, diam., haud per repetitionem 
germinantes. 

Effused interrupted patches, light gray, very thin, minutely farinaceous under 
lens, drying light tan grayish farinaceous and somewhat less conspicuous. Hyphae 


narrow, without clamp connections, gloeocystidia first hyaline, later becoming yellow, 
subfusiform, 18-50 basidia globose broadly ovate, 4-celled, 


7.7-9 9-10.8 protosterigmata tapering gradually the spore-producing tip without 
developing filament, 4.5-10 long; basidiospores globose subglobose, 
sometimes slightly depressed vertically, apiculate, becoming thick-walled and spiny, 
5.4-8.1 diam., not germinating repetition. 

very rotten wood, Fautaua Valley, Tahiti, July (T398, type). 

the foregoing species the fructifications are thin that not 
possible accurately determine the texture. this species, too, the spores 
begin become spiny before discharge. Although both species were found 
the same day the same general area and both are fairly similar 
they differ markedly microdimensions. However, prob- 
ably safe surmise that they are fairly closely related species. 

may eventually found advisable erect new subgenus ac- 
commodate the spiny-spored species, but, view the fact that they 
possess have chosen this time leave them the sub- 
genus Bourdotia. 

(To continued) 
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VIVO STUDIES PLASMOGAMY CERATIOMYXA' 


Sister Mary ANNUNCIATA McManus, R.S.M. 


Although studies the myxomycete date back far 
the work Micheli 1729, clear and complete life cycle this organism 
has not yet been presented. 

Three studies the life history this single genus the Exosporeae 
have been made (Famintzin and Woronin 1873, Olive 1907, Jahn 1908). 
fourth study, and the best known, was made Gilbert (1935), but 
followed the events only from spore germination the initiation the 
young plasmodium. 

Most authors have fixed the position meiosis the life the 
number chromosomes which they were able count the various stages. 
The chromosomes are very small. Gilbert (1935) states 
that they measure length. Wilson and Ross (1955) report di- 
ameter measurements 2.6 for the resting haploid nucleus and 3.5 for 
the resting diploid nucleus. these stages the nuclei are almost spherical. 
meiotic metaphase the diameter the nucleus measures 5.2 Jahn 
(1908), Gilbert (1935), and Wilson and Ross (1955) report that Ceratio- 
has haploid number chromosomes. This small number makes 
the organism favorable for cytological work. 

result their cytological studies Olive (1907), 
Gilbert (1935), and Wilson and Ross (1955) agreed that meiosis occurs 
the young spore. Jahn (1936) strongly declared this view erroneous. 
believed that the last division the pillar meiotic, and his interpre- 
tation would seem that meiosis occurs one division only. 

The work Wilson and Ross (1955) confirms quite con- 
clusively the statement Olive (1907) and Gilbert (1935) that the two 
cell divisions the spore are meiotic. Synapis and the con- 
figurations caused chiasmata bivalents are shown their excellent 
photomicrographs. 

The position the life transition from the diploid the haploid 
phase thus fixed the spore stage, but the position the transition from 
haploid diploid has not been definitely established. 

each the four studies mentioned above, syngamy was described, 
but not all investigators agreed the stage the life which 
Olive (1907) placed nuclear fusion the plasmodium after the 


author grateful Dr. Martin the University Illinois Depart- 
ment Botany for advice and criticism the manuscript, and Dr. Dwyer 
St. Louis University Department Biology for criticism the manuscript. 
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formation the pillars which constitute the fruiting body Ceratiomyza, 
and just before the cleavage which results spore formation. Jahn (1908) 
stated that nuclear fusion occurs concurrently with the emergence the 
plasmodium from the wood. According the findings Gilbert (1935), 
nuclear fusion follows about hours after swarm cell fusion. 

The object this study was obtain additional data the part the 
life which nuclear fusion 

The first published observation fusion flagellated swarm 
was made Wilson and Cadman (1928) Reticularia 
lycoperdon. Cayley (1929) reported fusion swarm Didymium 
difforme. However, there some doubt whether the figures published 
these authors actually show fusion merely represent delayed separation 
the swarm cells after emerging from the spore. fact, there has been 
doubt the existence sexuality the Luyet (1950) has 
pointed out that good evidence for syngamy still lacking. 

vivo studies the behavior swarm cells were undertaken 
such evidence. This investigation was confined Ceratiomyza, the single 
genus the subclass Exosporeae, order Ceratiomyxales. 

Materials and methods. There some disagreement the number 
species which should Ceratiomyza. Gilbert (1935) de- 
scribes and figures five types fructifications and thinks that least two 
should recognized distinct species. Martin (1949) recognized two 
species, and now (1957, personal adds third, morchella, 
which was Weldon (1955). Martin states that the numerous 
variations which have been given specific rank are simply reflection 
the wide distribution and the consequent variety 
tions under which fruiting occurs. his opinion, they are more than 
response local environmental conditions the time fruiting. 

The material used this study should probably classified according 
Martin fruticulosa 23). was collected 
near St. Louis, Missouri, and spores from some parts the fructifications 
continued germinate readily long six months after collection. 

Various methods preparation the material for study were tried. 
Spores were germinated water and various culture media tubes, 
bottles, petri dishes, and depression slides. The following method was 
finally most favorable: few spores were placed small drop 
water within vaseline ring glass slide and covered with cover 
slip. The slide was kept room temperature but protected from air 
rents, and remained moist for week more. Spores germinated readily 
and the swarm cells moved actively the wet preparation. The vaseline 
ring was made quite small that was possible make observations 
the entire area within and certain that all material the slide 
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was particular stage given time. many preparations all spores 
germinated and development proceeded uniform rate that all ma- 
terial the slide was approximately the same stage the same time. 

According Gilbert (1935), spores from most his large number 
germinated poorly not all. Famintzin and Woronin’s 
(1873) preparations, the spores germinated after hours water. Gilbert 
(1935) found that they had not been allowed dry, spores less than 
days old required only hours germinate, whereas spores re- 
quired hours, and older ones more. 

The spores used this study were months old and germinated 
regularly water hours and many germination was 100%. 
Gilbert got 60-80% germination with sharp dropping off the spores 
aged. 

Observations. Method spore germination. Methods germina- 
tion the spores have received attention ever since 
Famintzin and Woronin (1873) first described the process. They stated that 
the spore wall was snapped off with jerk. Gilbert (1928) made 
study the method spore germination the and found 
two types. one, the spore wall ruptured internal pressure, and 
this type that the spore wall snapped off. the other type, soften- 
ing the wall presumably through action, and the 
protoplast pushes out through pore the wall. Gilbert (1928) studied 
species Myxomycetes, but does not mention Gil- 
bert (1935) believes that Ceratiomyza follows the second pattern and 
creeps out through pore the wall, its protoplasm being constricted 
does so, hour-glass fashion. states that there jerk the 
spore wall, and that the hyaline spore cases are invisible culture after 
the protoplast has emerged. 

certain details, findings not agree with his. The method 
emergence the protoplast from the spore seems combina- 
tion the two forms described Gilbert (1928). observed 
splitting jerking the spore case, but neither did see any active creep- 
ing the protoplast emerged through pore the wall. the usual 
sequence events material, the entire observable edge the spore 
became less distinct while the protoplast within the spore case moved about 
slightly. Even during this stage one gets definite impression four- 
partedness the spore contents they change position. Gradually the 
peripheral outline, which was dense and regular before, becomes indistinct 
and irregular. There progressive movement the whole protoplast, 
but after time the periphery becomes indented one place, then pushes 
outward very slightly another. Gradually the whole can seen have 
separated into four globose segments (figs. 1-6). 
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Another point which observations differ from Gilbert’s (1935) 
with respect the hyaline spore cases. Not infrequently, though not al- 
ways, least part the hyaline ghost the spore case could observed 
beside the newly emerged protoplast (fig. 4). 

Olive, Jahn, and Lister described the mature spore containing four 
nuclei and found that one nucleus passes into each the four segments 
the first cleavage. Famintzin and Woronin (1873) division 
the protoplasm the spore into two masses upon germination. Gilbert 
(1935) found two-part form this stage and found none. 

Gilbert’s (1935) next observation the cycle events was the forma- 
tion what the ‘‘thread’’ phase. describes elongation 
the protoplast and the initiation slow bending movement. The thread 
may contract and elongate several times, after which the thread condition 
maintained for several hours. 

never observed this stage. Gilbert was puzzled because could find 
reference this phase the literature. None his predecessors had 
seen it, but found the most striking and easily observed form his 
cultures. 

His thread phase completed, Gilbert (1935) describes globose condi- 
tion which the protoplast assumes, followed cleavage into four equal 
globose segments—the tetrad stage. its outer part each segment the 
tetrad first becomes oval, then constricts form two parts, thus giving 
globose segments. All these stages were seen material 
exactly Gilbert describes them (figs. The mass loosens bit and 
globose unit the soon develops flagellum and swims away 
from the group (figs. 10-12). These stages can easily followed the 
germination every spore. 

The swarm cells. The stages immediately following those just de- 
scribed were studied length. 

should noted here that although the young swarm cell Ceratio- 
has two flagella, one small that special staining methods are 
required see it. The flagellum referred below the long flagellum 
which visible vivo with ordinary light microscope. Uniflagellate’’ 
forms have one these; ‘‘biflagellate,’’ two. 

Gilbert (1935) states that ‘‘immediately after emerging 
the young swarm cells are length with one anterior flagel- 
The posterior end broad. The most common shape 
forms are due lack separation two swarm cells they leave the 
octette. old cultures the young fusion stages appear exactly like 
the cases delayed separation young cultures. body length 
common old swarm 
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preparations, the swarm cells were still globose they left the 
octette and assumed their elongate form only gradually over period 
minutes. observed biflagellate forms the swarm cells emerged 
from the octette. Each the eight was globose, uniflagellate, and single 
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separated from the group (fig. 12). preparations which all spores 
were proceeding the same rate, there were biflagellate forms the 
stage immediately following emergence from the octette. the entire 
mount the swarm cells were active and single. 

Gilbert (1935) says that the biflagellate forms which observed 
cultures are members the octette which had failed separate, 
and that ‘‘old’’ cultures these same forms are fused pairs. Yet states 
elsewhere his paper that fusion the swarm cells occurs few hours 
after they become flagellated, that the ‘‘old’’ cultures must have been 
only few hours older than the cultures. 

material all swarm cells appeared single following dispersal 
from the octette. Twelve hours later many pairs could observed the 
same preparation. These pairs were not members octette which had 
failed separate, because all the spores had germinated and the material 
had passed that stage the previous observation. Biflagellate forms 
this stage must have resulted from fusion. 

Gilbert (1935) notes that active swarm develop contractile 
vacuole the posterior end, but ‘‘in most cultures these are not very 
evident.’’ vacuole was clearly evident all swarm cells just before they 
joined pairs, material (fig. 13). 

Plasmogamy. For period 6-12 hours after emerging from the 
octette the swarm cells remain single but gradually elongate and develop 
vacuole their posterior ends. Then two neighboring swarm cells 
attached their posterior ends, their anterior flagella facing opposite 
direction (figs. 13, 14). After the pairs have joined, much tugging and 
rolling and changing shape ensues. The cells are first apposed; then 
they pull apart that only thread remains between them (figs. 14, 15). 
They come back together again, then pull apart, and this procedure 
repeated many times (figs. 

Cayley (1929) and Gilbert (1935) observed and described this phe- 
nomenon. Cayley, working with Didymium difforme, watched pairs which 
were already attached; she did not see them come together. She watched 
one pair for ‘‘at least half hour.’’ She describes and figures this drawing 
apart and pulling together and states that three the pairs she was 
did finally fuse. Many years before, according information 
given Cayley his daughter, Lister had observed this same process 
Trichia varia, but the individuals separated again after having been at- 
tached long, slender thread. Cayley adds that Lister never saw the 
final fusion and was not able interpret his observations and did not 
publish them. 

Gilbert (1935) thought that was observing case delayed separa- 
tion when watched one pair for fifteen minutes’’ while they 
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the thread between them more than twice their body length nine times 
before separation was 

seems possible that may have been observing part the 
process fusion. observations pairs the process pulling apart 
and coming together again have been continued over periods many 
hours. may continue for long six hours and the process may 
repeated many times the nine times reported Gilbert. During the 
movements may temporarily appear that separation has been effected, 
but continued observation shows that most cases the pair pull together 
again. 

observations, pairing occurred only between elongated, comma- 
shaped swarm cells—never between globose forms such those emerging 
from the When the newly flagellated forms swim away from the 
octette they are still globose condition, which they maintain for some 
time, often hour. Only later they elongate the comma shape 
which they are seen united pairs. 

After having been united for time and the pulling together and 
drawing apart continues, their individual comma shapes are lost during 
the interval which they have pulled together. Only one long, narrow 
mass visible, which the two contractile vacuoles appear have fused 
the center (fig. 19). After this they pull apart again, however, and the 
process separation and refusion continues (figs. 19-26). 

Gradually becomes apparent that one the pair becoming larger 
and the other smaller (figs. Eventually, while they have been tug- 
ging and fusing and separating again, one has come resemble tiny 
wisp not much larger than the long flagellum, while the other has grown 
about twice the size the usual swarm cell (figs. 

Gilbert (1935) describes difference the size the swarm cells, but 
attributes food intake. suggests that bacteria are always present 
the cultures, and that they may feed these, but notes that bacteria 
have not been observed inclusions swarm 

Gilbert (1935) states that division swarm cells obser- 
vations confirm this. 

Fused swarm cells. When finally the protoplasm both swarm cells 
entirely within the body one, the resultant protoplasmic mass retains 
the two flagella. One remains anterior, whereas the other sometimes poste- 
rior, sometimes lateral, sometimes almost anterior, apparently being pulled 
along into various positions the movement the whole. this stage 
the fused swarm cells seem part flagellate, part ameboid, i.e., the 
anterior part constant shape and the anterior flagellum seems direct 
the movement the whole protoplast, but the posterior part ameboid 
its movements and develops pseudopod-like protrusions (figs. 
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stage. Only very rarely did observe what seemed fusion more 
than two swarm cells, but such fusion may represent terminal stage which 
investigation did not reach. Gilbert says that initiates the plasmodium. 

the material begins dry this point, observed that the swarm 
cells round and become smaller. Within their cytoplasm two tiny dense 
bodies become very prominent. These have the vivo appearance 
nuclei, and interpret them the unfused nuclei the pair swarm 
cells which plasmogamy but not karyogamy has this stage, 
also, vacuole prominent, and long flagellum can seen (fig. 31). 
The appearance somewhat similar that microcyst. 

Bary (1860), Cienkowski (1863), and others have described micro- 
cysts the Myxogastres. cultures attenuated lack moisture 
food, they observed rounding swarm and their 
refractivity. They could demonstrate staining such forms that definite 
cell wall had been formed, and they found that fresh water and food are 
added such culture within hours after rounding off, the cells can 
return the actively swimming condition. 

Dicaryon. 1907, Olive suggested that condition exists 
Uredinales. placed plasmogamy the time fusion myxamebae 
form the plasmodium, and karyogamy near the close the development 
the fructification, that the entire plasmodium represented the dicary- 
condition. For him, the four-nucleate spores, ‘‘together with the several 
generations swarm-spores and myxamebae would constitute the 
gametophyte Gilbert (1935) reported that division 
swarm-spores does not Since observations confirm this, disagree 
with Olive the point that successive generations’’ swarm- 
spores form part the gametophyte. 

Gilbert’s interpretation, the condition maintained for 
only few hours between the time fusion the swarm cells and karyog- 
amy, which found take place few hours later. 

findings confirm that flagellated swarm cells undergo plasmogamy. 
But hours after plasmogamy, two nuclei were still plainly visible 
each rounded fusion form preparations, the 
tion had been maintained for least this long under the conditions de- 
scribed. Normal development may have been interfered with the drying, 
however. 

Exhaustion the supply viable spores terminated investigation 
this point. 
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SUMMARY 


vivo studies fruticulosa from spore fusion 
swarm cells were made. For several months the spores germinated readily 
after hours water. many preparations all spores germinated, and 
development was almost synchronous throughout the period observation. 

Germination was observed generalized softening and 
gradual disappearance the spore wall. active emergence the proto- 
plast from the spore case was observed. 

Hyaline spore case ghosts were frequently observed. 

Gilbert’s phase was not observed. 

two-part condition the protoplast after emerges from the 
spore case was observed. its first division the protoplast separates into 
four globose segments, forming tetrad. 

Each segment the tetrad divides, producing the eight members 
the octette. These are globose and soon become flagellated and swim 
away. They are single and globose they disperse. 

The flagellated swarm cells gradually elongate that the end 
30-60 minutes they have assumed the typical comma shape Myxomy- 
cete swarm cell. 

Careful examination limited area sealed wet mount showed 
biflagellate forms this stage, and all spores present had germinated. 

Twelve hours later the same limited area the wet mount showed 
many biflagellate forms. These could seen pairs individual 
swarm cells which pulled together and drew apart repeatedly over period 
hours. During this process the pair were connected only thread 
they pulled apart and after time fused into common elongate mass 
with one central vacuole during the periods when they had pulled together. 

10. Gradually one member the pair could seen becoming 
larger while the other became progressively smaller. Finally only the flagel- 
lum the smaller partner remained outside the common mass. 

11. division swarm cells was observed. 

12. Slight drying the preparation caused rounding the fused 
swarm cells and increase their refractivity. this condition two 
dense bodies having the appearance nuclei were clearly visible within 
the cytoplasm. 

13. This condition persisted for least hours. 
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85, No. pp. 38-39 JANUARY, 1958 


CHEMICALLY INDUCED PROTOPLASMIC SHRINKAGE 
CELLS THE YEAST PLANT 


Frep TOWNSEND 


contraction plant cells may result from number 
different causes. may appear result plasmolysis when normal 
living cells are placed hypertonic solution may occur dead 
cells event associated with extended cellular autolysis (Guilliermond). 
Also, certain chemically induced shrinkage the protoplasm has been 
observed cells the yeast plant, and the author’s knowledge 
this has not been previously reported. 

Washed cells Saccharomyces cerevisiae are first suspended 
solution potassium permanganate for hours room temperature. 
After removing the potassium permanganate centrifugation, the cells 
are washed twice with water and resuspended oxalie acid for 1-2 
minutes until the stain reduced. Then, following water rinse they are 
observed wet mount. this point the intracellular material found 
shrunken well away from the cell wall and many cases able 
move about freely inside the seemingly unbroken envelope (fig. 1). 


Yeast cells mounted water. Yeast cells mounted dead stain. 


stained preparation desired, the cells can mounted the dead cell 
stain described Townsend and Lindegren (1954). The sharply stained 
protoplasm then clearly seen separate from the cell wall (fig. 2). 

While the extended potassium permanganate treatment appears not 
alter the cell contents, some degree digestion similar autolysis ap- 
parently takes place, for the step prerequisite the oxalic acid treat- 
ment bringing about this cellular phenomenon. 
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FLOWERING VARIATION GEOGRAPHIC SELECTIONS 
EUPATORIUM RUGOSUM HOUTT. 


Kucera 


The climatically-selected variants certain wide-ranging 
species indicated transplant studies. Differences time blooming 
and maturity common environment clonal materials 
spread sources suggest evolution adaptive types gradients within 
the species. 

study the fall-blooming Solidago sempervirens, transplants from 
high latitudes initiated flowering earlier than those from farther south 
(Goodwin 1941). Similar effects were observed Cornelius (1947) 
studies widespread clones Andropogon scoparius. For the same species, 
MeMillan (1956) also observed variable flowering reaction transplants 
collected Nebraska. The differentiation races Potentilla 
glandulosa was demonstrated the basis variable flowering and growth 
characteristics (Clausen, Keck and Heisey 1941). Ecotypic variations were 
noted Lawrence (1945) the cosmopolitan grass species, Deschampsia 
caespitosa. These studies well various others including those Bonnier 
(1890) and Turesson (1922, 1925, 1930) Europe attempt ascertain the 
nature variation the taxonomic species. 

The white snakeroot, Eupatorium rugosum Houtt., (Compositae), 
widespread herb the eastern forest. Its range extends from the 
seaboard states westward counties the Central Plains states. 
From lower Canada, the white snakeroot southward the Gulf 
states from Florida Texas. 

The species characteristic element the ground cover shaded, 
often rich habitats, alkaline soils. Cain lists 
conspicuous summer species cove hardwood types Tennessee. 
the Cayuga Lake Basin (Turner 1928) per cent the white snakeroot 
observations were from sites with 7.0 higher. 

The white snakeroot late season bloomer and displays sequential 
flowering development from north south. The question arises 
whether this wide-ranging species, hereditary factors are involved, or, 
such differences are conditioned seasonal factors. One the objectives 
this study was evaluate uniform habitat the flowering behavior 
seed progeny derived from transplants widespread origin. The follow- 
ing report flowering reaction selections white snake- 
root controlled day-length 


apolis), Dore (Ottawa), Pohl (Ames), and Vernon Procter (formerly 
the Osborne Laboratory, now Lubbock, Texas), for their kindness 
materials for this study. 
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Materials and methods. study flowering response Eupatorium 
rugosum varied light conditions was made during the winter 
the greenhouse. Plants were grown from seed which was 
1956 from transplants outdoor garden Columbia, Missouri. 
prevent possible crosses insects the transplant plot, plants were bagged 
the onset floral development. Stock sources were Madison, Wisconsin 
Ames, lowa; Poplar Bluff, Missouri (Ozark station); and New Haven, 
Connecticut. addition, observations were made progeny seed which 
was obtained directly from native populations Lake Minnetonka, 
Minnesota, and Ottawa, Canada. 

The Canadian station the most northerly, 45° 24’ separated 
north-south distance approximately 600 miles from the Ozark station, 
the point lying farthest south, 36° 48’ The latitudinal sequence the 
intervening stations Minnetonka, Madison, Ames, and New Haven. 

Ripened achenes were collected October 25th and stored dry 
Plantings were made sterilized 50-50 sand and soil mixture approxi- 
mately days after collection. Germination, which occurred within 
days after sowing, was poor, generally less than per cent; however, 
adequate number seedlings was obtained for transplanting. 

Transplants were grown inch pots and were given weekly applica- 
tion nutrient solution. Artificial lights was used night until P.M., 
and cloudy days. the age approximately weeks the plants were 
divided into lots and placed under 14, and hours light. Only 
those specimens which were average size and displayed good vigour were 
used. this time, all plants selected had from pairs true leaves 
and were about inches height. Eight plants from each source were 
used for each the light periods. 

Two-hundred and fifty watt incandescent bulbs were used supplement 
the normal day. These were placed inches overhead, which night 
produced minimum reading 1000 foot candles the level the plants. 
Temperatures throughout the experiment were approximately degrees 
night and between and degrees during the day. 

Plants were observed closely for initial signs flowering. numerical 
system was used evaluate flowering development. Several stages 
development were recognized. The several stages and assigned values are: 
vegetative, flower buds small, inconspicuous, observed only separat- 
ing uppermost pair leaves, flower buds easily visible, first dise 
flowers showing white corollas, first flowers completely open, full 
bloom, flowers beginning dry, and flowers completely dried, achenes 
mature, Progress and condition flowering were noted daily. Observa- 
tions extended over period 112 days, from January May 1957. 
The presence new leaves and plant height measurements were recorded 
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weekly intervals. These data provided basis appraising plant develop- 
ment relation blooming reaction for the photoperiods. 

Flowering behavior the white snakeroot. White snakeroot plants 
showed the best flowering response under hours light. 
reaction was recorded for all specimens. Under the 9-hour photoperiod, 
response was limited and budding flowering occurring 
less than per cent the plants. For the longest treatment, hours 
continuous light, results were essentially negative although protracted 
development flower buds was observed toward the end the experiment. 

The 14-hour photoperiod apparently most closely approximated the 
natural day lengths under which the selections normally flowered. Within 
the 14-hour group, however, trend was observed regarding the sequence 
with which inception bloom did The average blooming develop- 
ment plants was generally more advanced the direction increasing 
latitude their source. determining the blooming condition 
ular date for each progeny group, the flowering score, discussed previously, 
each plant was summed and divided the total number plants the 
group. The average blooming development each selection 
following 30, 60, and 112 days under 14-hour photoperiod presented 
Table 


TABLE Average floral development white snakeroot plants following 30, 60, 
90, and 112 days under 14-hour photoperiod. 


Seed souree: Latitude: tion: 

260 142 1.8 3.1 4.5 5.2 
Minnesota2 
(Lake Minnetonka) 1000 144 2.1 3.2 4.9 5.7 
Wisconsin 
Madison 975 1713 2.0 2.8 3.5 5.0 
lowa 
(Ames) 1004 159 1.9 2.5 3.2 5.1 
Connecticut 
(New Haven) 150 195 1.5 1.9 2.7 4.2 
Missouri 


(Poplar Bluff) 322 202 0.3 0.7 1.3 2.2 
Latitude, elevation and frost-free season from Dominion Bureau 
The Canada Yearbook, 1950. Ottawa. 

for all United States stations from Weather Bureau, 
Summary. Vol. 42, No. 13, 1955. 

growing seasons are recorded also for southern Wisconsin, including 140 
days. Lafayette Co.; 146, Iowa Co.; 152, Jefferson Co. 

easily seen, 3=dise flowers showing white, 4=first flowers completely open, full 
bloom, flowers beginning dry, 7=achenes blackening, flowers completely dried. 
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Differences flowering response the white snakeroot would suggest 
physiological variations populations within the species range. The earlier 
flowering development plants from northerly locations indicates that 
relative precocity probably adaptive under conditions shorter growing 
seasons. Farther south, the selective advantage early maturity fall- 
flowering species would seem less general agreement shown 
between flowering development and the frost-free season. Minnesota plants 
initiated blooming earliest, followed those from Canada, Wisconsin, 
Iowa, Connecticut and Missouri. Responses Wisconsin and progenies 
were generally indistinguishable. Although the Ozark plants were the last 
begin flowering, greater distinction was their slow development 
following the appearance flower buds. 

noted that progenies originating from the two eastern stations, 
Ottawa and New Haven, are less advanced than those from the same general 
latitudes the Midwest, Lake Minnetonka and Ames. Increasing con- 
tinentality and its length growing season suggested 
influence producing adaptational differences. Variations response 
these latitudinal pairs are shown Table Climatic data are similar for 
the Minnesota and Canada stations, although plants from the latter were 
somewhat slower flowering progress. Barring local modifications, how- 
ever, the native climate given latitude Minnesota probably more 
severe than that the same latitude eastern Canada. would 
interest pursue further this study, which the effects 
continentality species differentiation might evaluated. this regard, 
the observations Larsen (1947) strain studies Andropogon scoparius 
showed that eastern clone this species winter-killed common 
garden, whereas western plants from approximately the same latitude did 
not. 

The results the present study show general correspondence the 
principle the Bio-climatie Law, (Hopkins 1938), they relate latitude 
and elevation. Regarding the effect longitude, reverse were shown. 
Elevation may complicating factor. The problem awaits further 
analysis concerns the interpretation flowering patterns relation 
east-west relationships. 

Earlier flowering the northerly progenies suggests that floral initia- 
tion their native regions under longer day than those from 
farther south. The longest days from the latitudinal extremes, Canadian 
and Missouri Ozarks stations are, respectively, hours, minutes, and 
hours, minutes, with difference about one hour. Flowering occurs 
later under shortening days, and, since earlier development was in- 
dicated the direction increasing latitude, the photoperiod 
under which flowering begins doubtlessly even greater. was shown 
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Larsen’s work with Andropogon (1947) that northern strains flowered 
under hour day but were inhibited under 13- and 14-hour photoperiods. 
Southern clones flowered under hours but had not visibly flowered under 
hours light. The one eastern strain which winter-killed (North 
Carolina, lat. 36° 00’) flowered under hours; however Oklahoma 
strain, lat. 36° 10’ which did not winter-kill common garden flowered 
under hours. would seem that adaptiveness conditioned com- 
plex factors involving photoperiod well the east-west relationships 
climate from the Atlantic the Central Plains. The fact that, under the 
observed conditions, white snakeroot progeny from all sources showed 
positive results under single photoperiod would seem indicative broad 
tolerances. 

The merging overlapping effect response shown Table 
shows continuous type variation. Sharp are not particu- 
larly evident. The variation flowering which does exist apparently 
type compounded gradual changes climatic factors within the sum 
range the species. 

Plants under hours were stunted. This photoperiod inhibited elonga- 
tion and expansion new sets leaves. Flowering was sporadic, did 
not occur for some specimens. pattern flowering was noted for 14- 
hour plants. The 9-hour plants were removed from observation after 100 
days treatment, when drying began and further development was 
indicated. contrast, plants under the 19-hour photoperiod elongated 
rapidly. Vegetative growth continued through most the period. Incip- 
ient buds developed toward the end the study, but specimens after 
112 days showed developed dise flowers. Average height growths under 
14-, and 19-hour periods are shown Table 

Typical effects light growth and flowering are shown figure 
for Missouri Ozark and Minnesota stations. This pattern height growth 
was indicated for all stations. The shortening effect decreasing photo- 


TABLE Average height growth white snakeroot plants under 9-, 14-, and 19- 
hour photoperiods for 100 days. 


Height inches 


hours hours hours 

Canada 
(Ottawa) 6.5 16.5 26.0 
Minnesota 
(Lake Minnetonka) 6.5 17.5 23.5 
Wisconsin 
7.8 19.0 27.3 
5.8 19.0 24.0 
Connecticut 
(New Haven) 4.5 19.5 23.0 
Missouri 
(Poplar Bluff) 5.7 19.2 25.5 
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period was shown also early studies Garner and Allard (1920) 
soybean varieties. noted that the Minnesota plant under the 14-hour 
photoperiod flowering after days, whereas flowering not apparent 
the Ozark plant. 

After observing the inhibitory effects 9-hour light period 
growth, several specimens were selected from the 19-hour group and placed 
under 9-hour photoperiod. These plants, from Canada, Wisconsin, 
and Missouri were growing vigorously, were approximately inches 
tall, and showed visible sign flowering. After days all plants 


MINNESOTA 


MISSOURI 


The effect height growth plants from Lake Minne- 
tonka, Minnesota (left) and southern Ozarks, Missouri (right). The northern specimen 


under hours beginning bloom whereas the Ozark plant did not show flower buds 
until later. 


showed flower buds whereas those plants remaining under hours con- 
tinued vegetative growth. Observations were repeated with additional 
set plants from Iowa and Canada. Similar results were obtained. This 
acceleration flowering vegetating plants using minimum light sig- 
nifies inverse-effect relationship between favorable growth balance 
and reproductive stimulation. 

observe this further, 19-hour specimen (Ames) showing 
visible signs flowering was bagged for individual branches, thus effect- 
ing three photoperiods the same plant. The results after approximately 
days are shown figure Nine hours light produced advanced 
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The aeceleration the blooming phase shortening photoperiod for sep- 
arate branches individual plant (Ames, previously growing under hours 
light. The branch right, bagged for hours light, shows blooming development 
after approximately weeks treatment. The middle branch (14 hours) less ad- 
and the hour branch left shows visible sign fiower bud formation. 
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flowering condition. buds were observed under hours. inter- 
mediate development was shown under hours light. Observations were 
continued but change was produced the 19-hour branch. Either trans- 
location flower-inducing substances does not under observed con- 
ditions, significantly retarded. 

Cytological investigations. Recent studies Grant (1953) provide 
chromosome data for taxonomic sequences the genus Eupatorium. The 
large number polyploids thought causal factor the prevail- 
ing polymorphy the genus. The author presents data for 
rugosum which considered the basic number. rugosum var. 
roanense and Forma villicaule are represented also 17. the present 
study flowering analysis, specimens were predominately typical. Sev- 
eral specimens from the Ozarks were interpreted var. 
single specimen, also from the Ozarks, had leaves per node throughout. 
This whorled form has been previously from Michigan Far- 
well (1916). 

SUMMARY 


The white snakeroot, Eupatorium rugosum, far-ranging herb 
the eastern forest. 

study was conducted evaluate the flowering behavior stock 
materials from wide-spread sources. 

sources ranged from Ottawa, Canada the Missouri 
Ozarks, and from New England Minnesota. 

Plants were grown from seed and observed under three photo- 
periods, 14, and hours. 

Flowering was most successful with 14-hour photoperiod. 

For hours, type variation blooming development 
and maturity was noted for the several geographic populations. Sharp 
separations response were not evident. 

Flowering was earliest northern stocks and was progressively 
later with more southerly plants, suggesting selection for 
length growing season. 

Midwestern plants from Minnesota and lowa were somewhat 
earlier blooming than latitudinal equivalents farther east, 
Ottawa, Canada, and New Haven, Connecticut. Increasing con- 
tinentality well elevation perhaps are factors for consider- 
ation. Additional study required. 

the basis longer daylength and earlier blooming, suggested 

that northern plants native habitat flower under longer photoperiod 

than those more however, all selections responded 
positive fashion 14-hour photoperiod. 

Height growth was increased with increasing periods light. Plants 

under hours showed stunting effects, and flowered sparingly and without 
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sequential pattern. Nineteen hour plants grew vigorously, but showed only 
protracted bud development, which under observed conditions did not 
reach full bloom. 
Tall, vigorous plants under hours which showed visible signs 
flowering after months, when placed under hours, flowered 
days. Check plants continued vegetative growth. 

Similar results accelerated blooming under hours was shown 
separately bagged branch full-grown specimen previously under 
hours. 19-hour branch the same individual showed sign 
flowering. Flower development was evident 14-hour branch, but was 
less advanced than under hours. The effect curtailing the light period 
plants previously under favorable growth conditions stimulate the 
reproductive phase development. 

DEPARTMENT, UNIVERSITY MISSOURI 
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CYTOTAXONOMIC NOTES THE SUBSECTION 
HALEPENSIA THE GENUS SORGHUM 


CELARIER 


The subsection Halepensia was proposed and described Snowden 
1935 (Snowden 1935, 1936) and somewhat more detailed description was 
given recently the same author (Snowden 1955). The subsection 
ognized perennials with well developed rhizomes, seed small, sessile 
spikelets deciduous, and usually with somatic chromosome number 
forty. 

Although only one species, halepense Pers., was originally considered 
Snowden was recognized that time that more detailed study 
would probably include other species (Snowden 1935). his recent mono- 
graphic treatment, Snowden (1955) recognizes and describes three addi- 
tional species, miliaceum Snowden, controversum Snowden, and 
Prior this Parodi had described another 
species, almum Parodi, and placed this subsection, and recent 
publication Randolph (1955) lists still another species, randolphianum 
Parodi, that probably belongs here. 

this study all the taxa except randolphianum were considered, 
well three intersubsectional hybrids. least one accession each 
the species has been checked and verified for identity Snowden 
whom very grateful. 

SORGHUM HALEPENSE 

This species was originally described Linnaeus 1753 Holcus 
halepensis from Syria and Mauritanis. has, without doubt, had long 
history Mediterranean weed and generally considered have origi- 
nated that area. usually. regarded having natural distribution 
far east Kashmir. However, the indigenous distribution the species 
difficult ascertain, because its weedy habit and its extensive intro- 
duction for use fodder throughout the subtropical and warm temperate 
regions the world. 

general characterized rather slender stems and small 
somewhat compact panicle (i.e. secondary branches with degree 
angle the main axis) (fig. 1). this study four accessions were given 
somewhat detailed cytological analysis and the results are presented 
table 

The four accessions studied were similar general chromosome be- 
havior and all accessions had univalents and quadrivalents diakinesis 
and metaphase (fig.6), and lagging chromosomes anaphase and telo- 
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Sorghum halepense 


1-5. Inflorescence the subsection Halepensia. 
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phase diakinesis and metaphase trivalents were seen three acces- 
sions and hexavalents two, but the both were very low. 
seems probable that all associations from univalents hexavalents are 
produced these accessions but some are infrequent that they were not 
encountered the small samples used. The similarities chromosome 
pairing the four accessions are quite striking when the total average 
per cell the different associations compared the individual acces- 
sions. The average number bivalents per cell 17.40 for the total the 
four accessions and the range the individuals only from 17.08 17.65. 
The average number quadrivalents 1.21 for the total and the individ- 
uals range from 1.10 1.29. 

most instances anaphase and telophase were regular with 
distribution the chromosomes (fig. 8), however approximately 16% 
the cells lagging chromosomes were seen (fig. 9). other irregularities 
were observed. 

Several rather extensive cytological studies have been made previously 
both mitotic and meiotic chromosomes this species (Huskins and 
Smith 1932, 1934; Garber 1944; Longley 1932; Karper and Chisholm 
1936; Hadley 1953; Merwine 1956; Endrizzi; 1957). All are general 
agreement but only three reports (Hadley 1953, Merwine 1956, Endrizzi, 
1957) are presented sufficient detail compare with these results. 

diakinesis and metaphase there was fair agreement among the 
present report and two the others concerning the frequency uni- 
trivalents and hexavalents. Endrizzi, the other hand, found 
instances hexavalents. However, there was considerable difference be- 
tween the reports regard frequency bivalents and quadrivalents. 
general Hadley and Merwine reported much higher frequency 
quadrivalents and consequently lower bivalents, than found here, and En- 
drizzi reported intermediate frequency. There little doubt but that 


halepense, A-2783, from Israel with bivalents and one quadrivalent. 
Metaphase A-2583 which ten bivalents and three quadrivalents are easily seen, 
however, two configurations and are not certain. this report they are 
sidered bivalents, possibly cases secondary association. halepense, 
A-2783, with 20: distribution the chromosomes anaphase halepense, 
A-4027, from Mt. Abu, India, with bivalents. 11. Anaphase 
A-5311, from Dehra Dun, India, with 20: distribution the chromosomes. 12. 
Anaphase A-4027, with distribution the chromosomes. 
13. Anaphase controversum, A-2784, from Coimbatore, India, with 20: 
distribution the chromosomes. 14. Anaphase almum showing two lag- 
ging chromosomes that appear have been previously attached. 15. propin- 
quum, A-5686, from Manila, Philippine Islands, with 10: distribution the chromo- 
sudanense propinquum. 17. Anaphase the same hybrid with 
distribution the chromosomes. 
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this more matter interpretation than real genetic difference be- 
tween the materials studied. 

example this might analyze figure this figure there 
little question concerning ten bivalents and three quadrivalents. How- 
ever, there are eight chromosomes remaining and that may cause 
dispute. this report such configurations are interpreted bivalents. 

Two factors are primarily responsible for these conclusions. First 
these the morphological appearance these chromosomes metaphase 
—there definite union between them and the orientation not usually 
side side throughout the length (notice a). The second factor that 
such interpretation the frequency quadrivalents rather similar 
both diakinesis and metaphase This contrast Hadley’s report 
which the frequency multivalents was always considerably higher 
metaphase than diakinesis. Hadley’s results are contrary what one 
might expect and are, opinion, due difficulty sepa- 
rating conditions secondary association from normal quadrivalents due 
the increased contraction the chromosomes. 

has been reported Kidd (1953) that secondary chromosome as- 
sociations are not uncommon Eu-sorghum and suggested that this 
may related the distal ends Sorghum chromosomes. Simi- 
lar observations are reported Merwine (1956) who suggests that many 
multivalents seen diakinesis and metaphase may due this 
ondary association. 

likely that much remains understood about this phenomenon 
but proposed here that many the quadrivalents previously reported 
for halepense may due secondary association, and seems probable 
that almost all the quadrivalents found the Eu-sorghums are 
this type. 

MILIACEUM SNOWDEN 

This species was originally described Roxburgh 1820 Andropo- 
gon miliaceus from material collected North India. From Snowden’s 
study (1955) shown have distribution from Assam Pakistan 
across northern India and has been found far south Madras. Although 
somewhat weedy character and often found cultivated areas the 
Indus and plains, more typically tall growing forest grass 
and especially abundant forest clearings the edges woodlands. 

distinguished from halepense principally the size and shape 
the panicle, increased height the plant, and usually stouter culms 
and broader leaves. The inflorescence especially that 
the primary axis the panicle much longer, with secondary branches 
more less whorls, and generally with more open appearance (sec- 
ondary branches more less right angles the main axis) (figs. 
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The species apparently extremely variable and the three accessions 
studied were each different general morphology (figs. and 4). 

Karper and Chisholm reported the chromosome number this 
species but studied only somatic chromosomes. this report 
three accessions were used and the results are presented table 

All three accessions were rather similar behavior and all 
chromosome configurations from univalents hexavalents were seen 
some cells. general the chromosome behavior was somewhat more regu- 
lar this species than halepense and high cells was 
found with bivalents (fig. 10) and normal anaphase and telophase (figs. 
11, 12). However, lagging chromosomes and were found all 
and, fact, all the irregularities seen halepense were 
also found this species, although the frequency was less. The most 
noticeable difference between the two was the frequency bivalents and 
quadrivalents. miliaceum there were 18.38 bivalents per cell and 0.75 
quadrivalents, whereas halepense had 17.40 bivalents and 1.21 quadriva- 
lents per cell. 

SORGHUM CONTROVERSUM (STEUD.) SNOWDEN 

This species was first described Roxburgh 1820 and named An- 
dropogon However, because prior use this name for another 
species Willdenow 1806, was necessary change the name. Steudel 
did this 1854, calling Andropogon controversus. 

This species appears have rather limited geographic distribution 
and has been reported only from coastal southeast India from Bengal 
Madras. According Snowden (1955) especially adapted moist 
shady conditions. 

Snowden’s principal diagnostic character for the species its somewhat 
woody rhizomes. The accession the species that reported here was 
not, however, this respect. This may have been due the climatic 
conditions Oklahoma but more likely was because this accession was not 
winter hardy Oklahoma and consequently never had second year growth. 
The inflorescence many respects intermediate between halepense 
and miliaceum (fig. and has been considered synonomous both 
different taxonomists. 

previous cytological report known for this species and this study 
found that had forty chromosomes. The behavior this 
was almost identical with that miliaceum (table 1). There 
was high cells with bivalents and regular 20:20 dis- 
tribution the chromosomes anaphase (fig. 13). 

SORGHUM ALMUM 

This species was first collected Ragonese from interior Ar- 
gentina the province Santiago del Estero 1936. Specimen and seed 
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were sent Parodi and grew for several years before was finally 
1943. 

Argentina commonly known Black Sargo and has apparently 
been cultivated for forage for some time. Although introduced throughout 
the world the last ten years, seems originally have been restricted 
central Argentina. 

characterized having forty somatic chromosomes (Saez and 
Nunez 1943) and rhizomes; consequently, Parodi (1943) placed the 
subsection Halepensia. 

this study six almum were used (Table 1), and all 
are with rather irregular behavior. There was more varia- 
tion between accessions this species than any other species this 
subsection, and although some accessions were more irregular than cer- 
tain accessions halepense, the species is, general, considerably more 
irregular than any species known the subsection. Totals the six ae- 
cessions show that univalents are much more frequent and trivalents and 
quadrivalents slightly more frequent than halepense. anaphase 
and telophase lagging chromosomes were common and one accession 


the cells had bridges and fragments. Occasionally evidence 
previous connection was seen laggards (fig. 14) but the significance 
this was not determined. 

These findings are general agreement with those Saez (1949) and 
Endrizzi (1957) except that, with halepense, this report gives 
somewhat higher frequency bivalents. 

There was considerable morphological variation the different 
cessions almum studied but detailed analysis was made. Also some 
accessions are apparently rather stable whereas others showed much 
genetic segregation. 

SORGHUM PROPINQUUM 

The species was first described 1830 Presl Andropogon 
affinis but since this epithet had been previously used Robert 
Brown 1810 was necessary change the name, and Kunth named 
propinquus. 1929 placed the genus Sorghum with 
its present name. 

has unique distribution for the Eu-sorghums and appears 
rather isolated from the other wild species. found southeast Asia 
and the Pacific Islands, from South China, Thailand, Malaya, Indonesia 
and the Philippine Islands. seems rather well adapted moist habitats 
and apparently forest grass. 

The species characterized, our materials, very small awnless 
sessile spikelets and relatively few rhizomes. 

The chromosome number this species and consequently 
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much Four previous reports halepense with are 
known the author (Kattermann 1930, Janaki-Ammal 1945, Raman and 
Krishnaswamy 1955, Krishnaswamy et.al. 1956) and seems probable 
that this the taxon that they studied. 

Most these studies were made before was generally accepted that 
the Halepensia group consisted more than one species, and consequently 
difficult decide exactly what these materials were. However, 
recent report (Krishnaswamy, Raman Chandrasekharan 1956) the 
species Snowden were recognized and was concluded that the hale- 
pense reported was miliaceum, and that the previous reports 
from that station were halepense. this correct, begins appear 
that several species the subsection Halepensia may 20. There 
enough suggestion here warrant detailed cytotaxonomic and cyto- 
geographic study the subsection Halepensia, especially those materials 
from South East Asia. 

the two accessions studied here (table both had consistently ten 
bivalents diakinesis and metaphase and regular anaphase and telo- 
phase (fig. 15). Kidd (personal communication) has also found this 

Crosses between subsections Halepensia and Arundinacea. Four 
been crossed with various species the subsection Arundinacea, and the 
hybrids have been studied cytologically. 

connection with the Sorghum breeding program this station, 
crosses were made between and sudanense Den- 
man and between propinquum and two vulgare types Sieg- 
linger. The these crosses were studied the author and were found 
completely regular behavior (figs. and 17). Occasionally 
there were found four chromosomes together metaphase and 
possible interpretate this quadrivalent. However, seems more 
likely that they were conditions two bivalents lying together. 

What was apparently 2n=20 form miliaceum has also been 
with Arundinacea species, (Krishnaswamy, Raman 
Chandrasekharan 1956). This hybrid was found have completely 
normal meiotic behavior but was 35.8% pollen sterile. 

Hybrids have been recorded with halepense and members the sub- 
section Arundinacea least since 1921 (Vinall and Getty 1921) and 
several Arundinacea types have been involved. general felt that most 
members the Arundinacea subsection can crossed with halepense 
however, Krishnaswamy (1951) reported that crosses with Indian grain 
sorghum types were successful. possible that the reason the Indian 
workers have had more difficulty making this cross that the chromo- 
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some parent that they used was not halepense Pers. but rather one 
the indigenous Indian species. 

Despite the fact that this cross has been known for some time, the first 
detailed cytological study was made Hadley 1953. Hadley’s study 
two types hybrids were produced when vulgare (Blackhull kafir) was 
used the female. One these was triploid and the other tetraploid, and 
was concluded that the latter resulted from the fertilization un- 
reduced egg vulgare normal male gamete halepense. Hadley 
gave detailed report the meiotic behavior and summarized the 
following table: 

Chromosome behavior 


Av. No. per cell 


1.05 12.71 0.02 3.11 008 
halepense 2n=40 0.40 13.19 0.06 3.06 0.15 


Merwine (1956) has also made rather detailed study meiosis 
and his results were somewhat different. found considerably 
more multivalents and less univalents and bivalents. The average number 
per cell was 0.04 7.2 0.17 4.70 and 1.02 higher configurations 

Endrizzi (1957) has also studied this cross considerable detail. 
Eleven seventeen hybrids were studied cytologically and ten were 
found and only one 30. Detailed study meiosis the 
gave results essentially similar those Hadley. Two the 
hybrids were studied detail and although the two were somewhat 
different, both were rather similar Hadley’s except that chromosome 
associations greater than four were encountered. 

Hadley concluded that his data are best explained the hypothesis 
that halepense originated the result cross between two tetraploid 
(x=5) species, one which was vulgare, followed chromosome 
doubling. Each the two tetraploid species was considered having one 


doubled 
genome common and one that was different AABC 


2(AABC) further assumed that genomes and have some chromo- 
somes that are similar enough pair Essentially the same 
origin was proposed Duara and Stebbins (1952), except that they con- 
sidered the genomes consist ten chromosomes, from their study the 
chromosome behavior polyhaploid derived from advanced generation 
further postulated that since the origin halepense there would have 
been some pairing the two genomes, and selection for fertility until the 
constitution the species might now designated 
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the Parodi (1943) that arose the result 
the subsection Arundinaceae, presumably the fertilization un- 
reduced egg the latter. Since the genus Sorghum not native the 
Americas and believed post Columbian introduction, seems 
safe assume that this species arose within the past few hundred years 
and probably very recently. Consequently, this theory correct, one 
might expect and morphologically similar the forty 
chromosome F,’s and their segregates that were produced Hadley, 
Endrizzi and others. fact very similar cytologically, and the mor- 
phological variation more less what one would expect. 

Endrizzi (1957) has crossed almum with vulgare, sudanense 
and also halepense. cross with vulgare and sudanense, both being 
20, twelve F,’s were studied. One was 30, nine were and 
two were 39. four F,’s from crosses with halepense, three were 
and one 39. The meiotic behavior the chromosome hybrids 
with vulgare and sudanense was essentially similar that almum, 
and the chromosome hybrid had extremely high frequency triva- 
lents (8.35 per cell). the crosses with halepense the frequency 
quadrivalents much higher than the chromosome with sorghums 
the subsection Arundinacea. Endrizzi points out, there little doubt 
concerning the homology the chromosomes almum with those both 
halepense and Arundinacea sorghum. 

Origin the subsection Halepensia. the result the present 
investigation there reason disagree with Hadley’s conclusion that 
the types arose from doubling the chromosomes hybrid between 
two species. seems very likely that was one the 
tetraploid parents since the only species definitely 
known have rhizomes. 

Southeast Asia not only the only place where propinquum seems 
come contact with other species but also appears the 
area greatest morphological diversity the types the sub- 
section Halepensia. Consequently, seems likely that this area the site 
where the original Halepensia was produced, and seems possible 
that the other tetraploid parent may also found this general area. 

has always been assumed that Arundinacea eusorghums are 
indigenous Southeast Asia but recent years two such species have 
been recorded. One species, pugionifolium Snowden, known from only 
one collection Gurgaon, Punjab, India, (Snowden 1955) and the other, 
stapfii Fischer, known only from one locality South India 
(Fischer 1934). The rare occurrence these two species the most actively 
collected areas Southeast Asia makes seem entirely possible that others 
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may found, especially those poorly collected areas Assam, Burma, 
ete. 

Since the chromosome behavior the India species the subsection 
Halepensia fairly regular with only few univalents and quadrivalents 
seems most likely that they arose segmental allopolyploids which 
two genomes are closely related but not identical. The chromosomes would 
normally show bivalents but occasionally would also have univalents, 
trivalents, and quadrivalents. 

Such origin would have the potential for both genetic and cytological 
segregation, and one might expect, relatively small area, several 
morphological types with little multivalent formation. Such conditions are 
apparently met with controversum and miliaceum India. 

The increased frequency irregularities seen the Mediterranean 
halepense might well explained resulting from introgression with 
some the African Arundinacea species where they came contact 
the Mediterranean world. Further introgression halepense the 
African Arundinacea new environment suspected having produced 
almum Argentina. 

This proposal is, course, offered only very tentative working 
hypothesis, but seems fit the known conditions well, and offers several 
new avenues which the problem may attacked. 

seems obvious that much more thorough investigation the South- 
east Asian eusorghums needs undertaken, and re-evaluation the 
variation both halepense and almum may prove fruitful. Certainly 
with and all 2n=40 members the Halepensia 
subsection should studied. 

There possibility that the author’s interpretation quadrivalents 
these materials erroneous and although this might modify some 
particulars the thesis, the general picture remains the same. 

brief proposed that the chromosome Halepensia subsection 
may have arisen Southeast Asia the result doubling the chromo- 
somes hybrid between propinquum and species the sub- 
section Arundinacea. segregation and selection several chromosome 
types became more less stabilized. The Mediterranean species, halepense 
Pers., with its increased disturbances may the product intro- 
gression with some African species the subsection Arundinacea, and 
lastly, and very recent times, almum was produced further intro- 
gression some species the Arundinacea subsection into halepense. 


SUMMARY 


brief review the taxonomy and distribution, and 
somewhat detailed cytological report made the five described species 
the subsection Halepensia the genus Sorghum. 
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whereas the others, halepense, miliaceum, controversum, and 
almum are all 40. All the 40) have some cytological 
irregularities meiosis such univalents, trivalents, quadrivalents and 
hexavalents metaphase and lagging chromosomes anaphase There 
are, however, differences the frequency these irregularities with the 
Southeast Asian species, miliaceum and controversum, being most 
regular, the Mediterranean species, halepense, intermediate, and the 
South American species, almum, having the most irregularities. 

was crossed with two tetraploid species the sub- 
section Arundinacea, sudanense and vulgare, and the were com- 
pletely regular behavior. 

proposal was offered for the possible origin the Halepensia 
which suggested that segmental allopolyploid Southeast 
Asia and that was one the tetraploid parents. 

AND PLANT PATHOLOGY, 

OKLAHOMA UNIVERSITY, STILLWATER, 
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85, No. pp. 63-69 JANUARY, 1958 


PHYCOLOGICAL NOTES 


HOLLENBERG 


The present paper, unlike the previous one this series, (Hollenberg 
1942a) not concerned chiefly with plants from the Pacifie Coast North 
America, but deals with certain species Polysiphonia and Lophosiphonia 
the western hemisphere. Specimens examined from the following herbaria 
are indicated the accompanying symbols: Allan Foundation, 
Chicago Museum Natural History, (M); Farlow Herbarium, 
Harvard University, New York Botanical Garden, Tay- 
lor, the University Michigan, University California Ber- 
keley, (C.) and the herbarium the writer, (H.). 


Polysiphonia nathanielii sp. nov. (P. dictyurus Hollenberg, 1944 fig. 
12; not Agardh). 

Plantae crassae erectae, em. altae, cum axibus principalibus paucis 
ramis fundamentalibus intricatis; axibus principalibus infrequenter di- 
ramis lateralibus curtis, densis fere determinatis, simplicibus ali- 
quanto divisis, aut plus segmentis separatis collocatione spirali eum 
ca. declinationibus ortis; circumeellulis fere pro ratione mag- 
nis, ecorticatis, cum segmentis fere minus unis diametri trichoblastis 
tetrasporangiis seriebus rectis ramulis subultimis ramis antheri- 
dialibus cylindricis, prope sessilibus, cum apicibus unicellularibus 
ignotis. 

Taylor (1945) has reported dictyurus Agardh from Guerrero 
the west coast Mexico, after comparing his material with the type 
tion, also from the west coast Mexico. The writer was privileged examine 
portion Taylor’s material, which proves very distinct from the 
plant collected Nathaniel Gardner February, 1912, near Santa 
Monica, the coast southern, California. Taylor has properly trans- 
ferred Agardh’s plant the genus Bryocladia, since has branchlets 
limited growth oceurring one plane. Accordingly seems necessary 
designate Gardner’s plant, number 2464, the type new species. The 
detailed features nathanielii have been given the earlier paper 
lenberg 1944). The type found the herbarium the University 
California Berkeley, California. portion this collection also 
the herbarium the writer. More recently, March 1947, this plant 
was collected Cooper (A. H.) from rocks the sublittoral zone 
Rosarita Beach near Tijuana, Baja California. Examination material 
preserved liquid (vials 278 and 281 jar 32) revealed neither tricho- 
blasts nor reproductive structures. 

Polysiphonia indigena nom. nov. (P. dichotoma Hollenberg 1944; not 
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Kiitzing, 1843.) Since the combination dichotoma becomes 
necessary propose another name. additional data are available add 
the description previously given. 

Polysiphonia howei Hollenberg. Since publication the original descrip- 
tion this plant (see Taylor 1945), the writer has examined number 
lections plants passing for Lophosiphonia obscura (C. Ag.) Falk., 
attempt discover whether not true Lophosiphonia obscura oceurs the 
western hemisphere and for the purpose studying the distribution Poly- 
siphonia 

addition the collections reported the time the species was origin- 
ally the following seem definitely howei: BERMUDA, 
Howe, Bermuda Algae rocks near high tide level, Paget Shore, 
Hamilton Harbor, June, 1900 Howe 184, rocks, high littoral, 
Hungry Bay, June, 1900, Hervey, Boreali-Ameri- 
cana 1892, depauperate low mats rocks, South Shore, Feb. 1912, 
Farlow 5208, South Beach, 1881, rocks above surf level, (T) FLOR- 
IDA, Howe, Boreali-Americana 1096b, more luxuriant 
form growing crevice sea wall, St. Augustine, Oct., 1902, 
BAHAMA IS., Howe 3132, Gun Gay, April, 1904, Howe 
4058, corallines and surf-beaten rocks, Great Guana Gay, Exuma Chain, 
Feb., 1905, Howe 5861, roots Rhizophora, Great Ragged 
Is., Dee., 1907 HAITI, Arndt 333, rocks above surf, Aquin 
Bay, Bartlett 17904, cliffs exposed heavy sea, Trou Cochon, 
west Jérémie, (T); BRITISH WEST INDIES, Howe 5561, 
burn Harbor, South Caicos, 1907, 

Several additional collections seem belong 
Oreutt 6208 from Abingdon, Jamaica, (T.), but the features 
are not distinct the case those mentioned above. some cases the 
branches arise more commonly cicatrigenous manner from the prostrate 
branches. others the sear cells are divided form groups cells, sug- 
gesting initial stages the development cicatrigenous branches. 

Several plants collected Louis Williams Cape Lookout, North 
Carolina have been placed with this species with some hesitation since one 
the specimens bore erect branches 5.5 em. high with distinct leading 
axes and since the branches were not too clearly exogenous origin and the 
rhizoids arose from the center the pericentral cells prostrate branches. 
Trichoblasts were abundant and well developed these plants, 
segments distant one fourth spiral and leaving after 
falling off. Branches arise the axils trichoblasts. Tetrasporangia were 
large and prominently bulging close spirals. The are 
diameter and globular somewhat urceolate. Antheridial branches arise 
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170 long. 

Several specimens Lophosiphonia obscura collected from the Mediter- 
ranean and others collected Borgesen from the Canary Islands were ex- 
amined. all these the erect branches seemed arise endogenously from 
the prostrate branches described Falkenberg (1901) and others for that 
species. Furthermore, none these specimens were the rhizoids observed 
arise from the distal end the pericentral cells Polysiphonia 
Instead the rhizoids seem arise from the middle the pericentral cells 
most commonly somewhat nearer the proximal end. this connection may 
also noted that Falkenberg (1901) states that Lophosiphonia obscura 

These observations seem show that Polysiphonia widely distri- 
buted along the Coast North America, well the 
Ocean previously reported (see Taylor 1945). seems doubtful any 
the plants the western hemisphere, previously identified with Lophosi- 
phonia obscura Ag.) Falk. will prove correctly identified. 

Finally, should noted that Howe has written note spe- 
obscura the herbarium the New York Botanical 
Garden indicating that the plant the Agardhian Herbarium which seems 
most probably the type specimen that plant has only peri- 
central cells. According Howe’s note this plant number lying 
loose cover which bears the inscription ‘‘Hutchinsia obscura’’ the 
handwriting Agardh, and accompanied the manuscript diagnosis 
repens Ag., which seems never have been published. Hence there some 
doubt concerning the proper application the binomial Lophosiphonia ob- 
Ag.) Falk. 


Polysiphonia tepida sp. nov. (fig. Plantae fusco-rubrae, areas plures 
em. latas filamentis prostratis crassis; ramis erectis 
em. altae crassis, ecorticatis, cum fere cellulis cireumcentral- 
ibus segmentis fere diametros longos ramis lateralibus 
infrequentibus, fere per segmentis separatis, angulis angustis orien- 
tibus, cum trichoblastis origine conjunctis; trichoblastis tenuibus, fere 
per aut interdum aut segmentis separatis, collocatione spirali 
fere declinationibus ortis, bis aut terties tarde deciduis, cicatri- 
cellulas persistentes relinquentibus; tetrasporangiis se- 
riebus spiralibus ramis subultimis; ramis antheridialibus cystocarpiis 

Plants dark reddish brown, forming mats considerable extent rocks 
prostrate filaments 120 rhizoids arising from separate cells 
cut off from the proximal ends the pericentral cells, mostly not more than 
one per segment erect filaments em. and probably more height and 
80-130 diameter, without cortication, mostly with 7-8 pericentral cells 
and composed segments mostly 1.0-2.0 diameters long the main 
branches, shorter the smaller branches, and generally 
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shorter for several segments immediately above the point insertion 
branch lateral branches moderately abundant, mostly alternately distichous 
one plane, commonly but sometimes much segments distant, 
arising narrow angles from one branch trichoblasts slen- 
der, mostly 3—4 segments apart and forming right hand spiral with diver- 
gence, twice thrice forked, tardily deciduous and leaving persistent 
cells; tetrasporangia one per segment, diameter, 
relatively long and slightly spiraling series the subultimate branches; sex- 
ual reproductive structures unknown. 


C= 


Polysiphonia tepida sp. nov. Branch tip Polysiphonia cokeri 
sp. nov. Branch tip 360. 


The type specimen was collected Blomquist, number 11465, from 
jetties Shackleford Banks, Beaufort, North Carolina, November 29, 1940, 
where was found abundant the rocks low tide level. the 
em. high and sterile. Several collections were made Louis Williams 
Cape Lookout, North Carolina. Also three collections from the coast Texas 
seem clearly belong this species, although only em. high and proba- 
bly immature. One specimen (M. 3761) was collected Mr. Robert Runyon 
from granite stones Laguna Madre, Point Isabel, Cameron County, Texas, 
June 30, 1944. The plant was also collected Mr. Runyon (T., H.) from 
granite stones jetty Brazos Santiago Is., Texas, May 1944, and 
June 1945. 
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The number pericentral cells, together with trichoblast and branch 
characteristics seem distinctive features this species. other species with 
pericentral cells seems have been reported from the Atlantic Coast 
North America except exilis, described Harvey (1853) from the Ba- 
hama Islands. the latter species there are pericentral cells, but the 
segments are described only about half long broad and the plant has 
certain features trichoblast and branch relationship which amply distin- 
guish from tepida. These will described later paper. 

The arrangement branches and trichoblasts tepida similar 
that nigra Batters, occurring along the New England coast 
(Taylor 1937). However the latter plant considerably larger and coarser 
plant much firmer texture, with less extensive prostrate branch system 
and more numerous pericentral cells. certain respects tepida also re- 
sembles foetidissima described Cocks (in Bornet 1892) from the Adri- 
atic Sea. Examination specimens (C., N.Y.) from both the Adriatic and 
from Bermuda leads the conclusion that the two plants are amply distinct. 
Examination P.B.A. No. 1890 from Bermuda shows that foetidissima 
the branches not arise connection with trichoblasts, although the 
branch-trichoblast arrangement otherwise similar. Furthermore, Newton 
(1931) states that specimens foetidissima from the British Isles are 
sometimes corticated the base. 

the herbarium the New York Botanical Garden there sheet 
which are mounted four specimens Polysiphonia from the Collins 
herbarium. These specimens are from Key West, but date further data 
are given. The original package label for this group plants indicates that 
Collins probably thought they belonged with foetidissima. However, these 
plants have pericentral cells rather than usual for that spe- 
cies, and occur almost every segment with divergence one 
fifth one sixth. seems unlikely that these specimens should identified 
with either foetidissima tepida. More collections from this area are 
needed. 


Polysiphonia cokeri sp. nov. (fig. Plantae pusillae implexae, portiones 
tenues diffusas fere 1.5 em. latas formantes; ramis principalibus repen- 
tibus, 65-105 crassis, per rhizoidis unicellulariis infrequentibus adfixis, 
cum segmentis diametros cellulis quatuor, 
ramis lateralibus alternis fere subdistichiis apices laxe vir- 
gatofasciculatis, cum trichoblastis non conjunctis, fere per segmentia se- 
ramis ultimis erectis aut incurvatis, trichoblastis fere 
rudimentibus; ramis fructiferentibus ignotis. 

Plants diminutive, forming thin diffuse mats about 1.5 em. more 
diameter main branches creeping, diameter, attached infre- 
quent unicellular rhizoids, and composed segments diameters 
long; pericentral cells four, totally ecorticate; branches alternate, mostly 
distichous and loosely virgate-fasciculate toward the apices, arising inde- 
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pendent trichoblasts, and mostly separated six segments; ultimate 
branchlets erect incurved, fusiform and tapering about equally toward the 
base and apex, mostly mm. long and diameter, with seg- 
ments mostly shorter than broad; trichoblasts mostly undeveloped and rep- 
resented unicellular primordia resembling scar-cells, but bulging slightly 
and arising one per segment right hand spiral toward the apex, every 
sixth primordium developing into branch; reproductive structures un- 
known. 

The type material this plant the herbarium the New York Bo- 
Garden and was collected Dr. Robert Coker, number 126, Lo- 
bos Afuera, Peru, March 18, 1907, where was found growing Sargas- 
sum and Caulerpa. Coker number 279, colected the same locality 
the same year (N.Y.), was found have the same features. Both 
these collections were mentioned Howe (1914), whose description, 143, 
was utilized formulating the above diagnosis for this plant, which 

its distichous branches arising more less regular intervals co- 
keri resembles decussata, described Hollenberg (1942 from the coast 
Southern California, and also known occur the Galapagos Islands 
(Taylor, 1945). The latter plant likewise diminutive plant, with disti- 
chous branches, but the insertion and development trichoblasts the two 
plants very distinct, only one segment intervening between successive 
cells and between sear-cells and branches cokeri. 

Lophosiphonia cristata Falkenberg. This very interesting plant was first 
described Falkenberg (1901) from the Mediterranean the vicinity 
Naples. According Bérgesen was not collected again until 
found once the Danish West Indies. further records seem have 
been made. interesting therefore that collection made 
Farlow (F.) 1881 near Trotts the Bermuda Islands, and identi- 
fied him Lophosiphonia obscura (Ag.) Falk. clearly identical with 
Bérgesen’s plant from St. Thomas Island much farther south. Farlow’s 
plants have the characteristic unilateral orientation trichoblasts the 
outer side the curved tips erect branches, and like plants 
have pericentral cells rather than 6-8 the description the type 
the species. 

DEPARTMENT, UNIVERSITY REDLANDS 

REDLANDS, CALIFORNIA 
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Naturalized Stand Indian Lotus (Nelumbo Nucifera) New Jersey 


Davip FAIRBROTHERS 


The extremely large leaves and showy flowers inches across) cause the “Indian 
Lotus” striking plant. native southern Asia and northern 
Australia, introduced Isaac Buchannan into the United States, Long Island from 
Japan, This first introduction perished. However, Samuel Henshaw’s introduction 
Staten Island and Sturtevant’s Bordentown, New Jersey (approx. 1876) were 
both The Sturtevant introduction was the source most the cultivated 
specimens the species the United States. 

The naturalized colony the author located Franklin Park Lake, 

which drains into Turtle Mill Brook, West Long Branch, Monmouth County, New Jersey. 
The lake 0.2 mile east Monmouth Park Highway, and 0.5 mile northeast Route 
#71 (Monmouth Rd.), located between Locust Avenue and Monmouth Park High- 
way. 

The western end (150,000 sq. ft.), which approximately half the lake, contains 
dense stand lotus plants. The date introduction this species into Franklin Park 
Lake has not been established, however, reports vary from years. 

The flowering season for the plants Franklin Park Lake August October 
with the first week September being the maximum blooming period. 

short description included the reader can appreciate the size this gigantic 
water plant. 

Diameter petioles inch (0.5), ft. (9.5) tall; blades entire, peltate, 
diameters inches (23.2); seape diameters inch (0.5), ft. (10.0) 
tall; flowers—sepals light green, number, petals pink, 9-12 number, diameters 
inches (9.9), receptacles bright yellow, diameters inches (1.8), supporting 18- 
(24) embedded yellow pistils, stamens fruits green, conical, diameters 
top inches (3.7), inches (3.3) long; petioles and bearing short black 
prickles. 

The leaf blades stand 5-7 feet above the water with the flowers and fruits over- 
topping them. 

This massive colony well established plants with extremely large leaves and large, 
showy, pink flowers field Torrey Club members may desire make 
early September.—Botany Department, Rutgers—The State University, New Brunswick, 
New Jersey. 


Selected Literature 


Bisset, Peter. 1924. The Book Water Gardening. 2nd. ed., 64. LaMare Co., 
Ine. New York. 

Bailey, 1928. The Standard Cyclopedia Horticulture. Vol. The 
Maemillan Co. New York. 


Reports 


August 18. Piermont Marsh, Piermont, High tidal water confined the activi- 
ties the group throughout the day. the morning, exploration was made the 
marsh edge Tallman Park, while the afternoon was spent the Piermont pier, which 
land-filled, and extends almost mile into the Hudson River. Two additions were made 
the flora Rockland County which the leader compiling. They were 
lapathifolium (Dock-leaved Smartweed) and Setaria Faberii (Faber’s Foxtail). At- 
Leader, Harry Lehr. 
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August 19-24. Maine foray with Northeastern Section Botanical Society 
America. Assembly point was Stodder Hall, new dormitory for women University 
Maine. Dr. Jesse Livingston, Chairman Botany Department, the Section, and 
the foray, was hand greet arrivals, which totaled over 70. Monday evening was 
devoted walk about the campus guided Professor Fay Hyland who studying the 
survival trees and shrubs not native the State when planted the campus. Mag- 
nolias and woody species Leguminosae were examples. the dormitory display 
many the species seen subsequent trips was reviewed with interest. 

Tuesday morning was spent Caribou Bog where plants northern affinity were 
abundant. Here elsewhere were provided with list plants expected. There 
was much interest checking off those observed and making 
Perhaps the most attention was given Scheuchzeria palustris. Dr. Steinmetz, 
retired, came back lead this trip and the group about Maine bogs 
general and this one particular. seems building fairly repidly. pollen 
study the bog extant unpublished master’s thesis. After lunch Dr. Constance 
MacFarlane the Nova Research Foundation, Halifax, treated illus- 
trated lecture and extensive display marine algae preparation for the morrow. 
then made tour college forest—spruce, fir, and northern hardwoods. Some got 
more swampy type while others got see some experiments planting non-native 
species. 

the evening business meeting, Dean Winthrop Libby, Dean Agriculture, 
extended greetings from the University. Dr. Popp Penn State University was 
elected chairman the section and the invitation hold the 1958 foray Penn State 
was accepted. This will the week June 23, 1958. Other officers elected were Dr. 
Charles Richards, University Maine, vice-chairman, and Dr. Theodore Kozlowski, 
University Massachusetts, Secretary-Treasurer. Dr. Richards then gave 
trated lecture about Mount Katahdin and its Drs. Frank Beyer, Louis Bissel, 
Martin Rosinski, and George Woodwell had assisted the two field trips, while 
Jesse Livingston had entertained visiting ladies tea earlier the day. 

Wednesday was Mount Desert Island where learned about the natural spruce- 
fir forest from Messrs. Paul Favor and Ronald Davis, Naturalists Acadia National 
Park. the afternoon, Dr. Ralph Griffin, Forestry Department, explained some recent 
studies contrasting unburned forest with the revegetation now following the fire 
This was most interesting study with Dr. Griffin’s data available. Dr. MacFarlane 
instructed about the marine algae and other denizens tidal pools. delightful 
view and quick check the list representative plants Mountain readied 
for the lobster dinner which, like our lunch, had been procured and served the 
University Maine staff members. large delegation from the Northeastern Forest 
Tree Improvement Conference participated with this part the foray. 

There was optional walk through the Plantation Thursday morning 
but twenty-one set out for Mount Katahdin under guidance Dr. Charles Rich- 
ards and Larry Richards. All day Friday was spent the Mountain with its impressive 
display alpine plants, including mosses and lichens, not overlook the views and 
the strenuous over the Knife Edge. Saturday, the final dispersion partici- 
pants was completed.—J. 


Sept. 14. The Brooklyn Botanic Garden. Those attending were conducted 
about the forty-five acres plantation constituting the Brooklyn Botanie Garden 
visit and examine about fifty different kinds trees, shrubs, and tall herbs which were 
selected primarily because their rarity, unusualness beeause they are usually ex- 
pected found growing outdoors much the South here. 

Among these specimens the following are worthy mention: 

Firmiana simplex. This member the Chocolate family popular the 
Its fruits are very interesting, the four five single flower, splitting long 
before maturity, when spread out will measure about six inches across. few seeds are 
attached the edges each carpel near its base. Our tree had good number fruits 
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this time. had spent the first few years its life the greenhouse here but due 
crowding was taken out—shoved out into the cold world—and has survived 
good number winters with harm, growing into stout tree. 

Melia Azederach. small Chinaberry tree was taken out the greenhouse two 
years ago and placed protected corner where has been surviving the winters but 
grows above its protection that will killed partly back each 
year. 

Cotoneaster Lindleyi. Whereas Cotoneasters are typically shrubs, have tree-like 
Cotoneaster our collection. seems Lindleyi but has flower clusters with 
twice the number flowers that Lindley typically has. Anyone desiring seeds this 
are the extent its capacity. 

This, tall perennial herb resembling the marijuana plant, 
native Asia from India Asia Minor. being dioecious but our 
plant year after year sends shoots which are either wholly pistillate wholly 
staminate. 

Aralia This another robust perennial herb that dies the ground 
each winter. native the Himalayas and was supposed hardy only the 
far South. 

also have Tilia Oliveri, Acer mono var. ambiguum, Fraxinus 
and Zizyphus jujube. anyone knows others these four kinds being grown the 
northeastern and adjoining Canada, please let know help realize how rare 
they are. Incidentally none these four produce fruits. Leader George Kalmbacher, 
Brooklyn Botanie Garden. 


Sept. 15. Van Cortlandt Park, Nine Torrey members indicated their 
presence disregard the Weather Bureau’s prediction ‘‘intermittent showers’’ and 
the sky’s earlier uncertain aspect. They were first led along the railroad tracks the 
swamp see immense stands Polygonum robustius. Then making exit through 
convenient opening the fence and climbing hillside starred with elegant Aster 
patens, they concluded the walk the West Woods—where myriads white woodland 
asters spangled the landscape millefleurs design. the West Woods, where still 
resides the wild pink, will yet found some our lovely native flowers, Silene stellata, 
Cimicifuga, Collinsonia, Aster patens, Asclepias quadrifolia, 
the plants seen during the trip, the leader would like comment the following. 

Aster macrophyllus frequent the West Woods, and the white-rayed form 
common. White rays, not suggesting any tint lilac lavender the fresh state, have 
also been seen The Greenbrook Sanctuary and the grounds and vicinity The 
New York Botanical Garden. The author the Compositae The New Britton and 
Brown would disregard this color variation ‘‘exceptional, odd-balls’’, but some counts 
have shown white-rays the majority the New York area. careful statistical survey, 
however, has not been conducted, and here job for you local field botanists. sure 
check glandulosity exclude schreberi. 

the same woods appeared Hieracium scabrum, but with slender peduncles 
and sparse capitate glands. The matured achenes are checked later verify the 
species. 

Silene stellata var. scabrella the only variety the starry campion found the 
writer the New York area. Since the distribution given the New (the variety 
not Fernald) altogether excludes New York, the matter was discussed, 
and this was the correction proposed: the ranges the two varieties are more less 
concomitant. Yet, far the present writer has ascertained his limited personal 
observation, the plant with inflorescence densely crisp-puberulent the only one present 
the area! However, should repeated observations others prove that the 
essentially glabrous variety lacking here (proof definitely required), the 
‘*more less concomitant’’ clause may still acceptable express the large general 
area distribution. 

gronovii the most common dodder the New York vicinity, with 
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times extend about half the length the corolla-tube, deseribed, but often almost 
reach the sinuses quite mislead the key-character used the New 
not much help, too, the ‘‘calyx gamosepalous’’ description given Fernald; 
though technically true, hardly appreciated students, for the calyx-lobes appear 
free except careful dissection. Incidentally, illustrated next 
gronovii the New B., shows the tips the calyx-lobes extending about halfway 
the corolla-tube, not ‘‘to the sinuses’’ caution should observed: 
the developing capsule hitches the corolla up, thus complicate observa- 
tion its relative distance from the 

The writer collected Pilea (Monachino 614) the swamp area during the start 
the walk which has the dark achenes descriptive The achenes are almost 
black (brown when immature) and roughened, the fruit-jacket containing dark purple 
juice. Fernald gives the distribution this species New York State only from the 
western part. indeed fontana has any specific validity, has been previously 
lected eastern and the loeal range (Bridgehampton, Long Island, 
1925; Eagle Rock, 1905, and West Englewood, 1907; determined Hermann.) 
The green-fruited kind clearweed also the park. Has been how the 
staminodia functions ejaculating organs? They are thickish elastic translucent inflexed 
scales that snap erect eject the ripe achenes. 

The above comments were designed suggest few possible corrections our 
latest northeastern floras and particularly suggest studies for amateur botanists 
our local area. The investigation the proper interpretation the black and the green 
fruited kinds Pilea may most rewarding. Are the dark achenes always relatively 
broader than the green? fontana was described 1913 Lunell; was previously 
not distinguished from the same time Lunell proposed three other species, 
only one which present accepted and that variety, and also used fourth 
name (an epithet making reference the nigrescent achenes) for plants fontana. 
Although both Gleason and Fernald fontana, can that only forms 
minor varieties single species are involved? Leader, Joseph Monachino. 


Sept. 22. New Brunswick, Seven persons attended the Torrey trip old fields 
the vicinity New Brunswick. Three hours were spent examining fields abandoned 
for 12, 17, 47, and years after cultivation. Dynamics succession were discussed 
along with recent research small mammal distribution associated with 
changes. Leader, Carl Monk. 


October 20, Pelham Bay Park, were disappointed see the meadows 
torn for construction the New England Thruway. colony Mentha arvensis 
grew there which had peculiar scent very different from any mint the leader had ever 
noticed. was his intention colleet perhaps for oil analysis. Fortunately, the 
wooded knolls the Eastchester Marshes still remain. Here are found stands Aster 
patens var. phlogifolius and Desmodium cuspidatum, probably the last the city. The 
former was characterized ‘‘rare and Taylor; the latter, ‘‘unknown the 

report last year’s visit the area appeared the Bull. Torr. Club 83: 
172-173. supplementary partial list plants observed the present trip follows: 
The flora the hillocks chiefly oaks, Quercus alba, coccinea, 
palustris, prinus, rubra, stellata (rare), velutina, and hickories, Carya cordi- 
formis, tomentosa. Sassafras extensively and closely suckering into weed-like serub 
colonies. Only sprouts Castanea were found; Populus grandidentata and Robinia 
pseudo-acacia were sparse. There grove Juglans nigra the border the second 
hillock, possibly persistent from early cultivation. Cornus florida also Shrubs: 
Baccharis, Ceanothus americanus, Rubus phoenicolasius, Sambucus canadensis, Viburnum 
dentatum, prunifolium. Herbs and vines: Agrimonia pubescens, Apocynum canna- 
binum, Arisaema triphyllum (rare), Aster lowrieanus, undulatus, Atriplex patula 
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hastata (fruits wide), Chenopodium hybridum, Cimicifuga racemosa, Crypto- 
taenia canadensis, Desmodium canadense, paniculatum, Distichlis spicata, Eupatorium 
rugosum, Galium Helianthus giganteus, Hibiscus palustris, 
foratum, Lechea minor and villosa (growing together and affording excellent con- 
trast), Lonicera japonica, Lysimachia ciliata, Scirpus robustus, Silene stellata 
scabrella, Solidago bicolor, caesia, nemoralis, speciosa, Vitis aestivalis var, 
argentifolia. Only the green fruited variety Pilea pumila was found the many 
plants examined, indicating genetic factor for color. Mixed populations green and 
black fruited varieties are sometimes found New York City (e.g., grounds The 
New York Botanical Garden). The two colors not show Perhaps just 
perverse, the several clumps Aster macrophyllus inspected had only white 
Clusters fruits Solanum carolinense were collected serve ornamental sub- 
ject; the berries are perfect opaque globes (1-2 em. across) clear vivid yellow, 
rather pleasantly peppery-sweet scented but tasting horrible, set decurved-seeund 
pedicels and forming elegant one-sided racemes. 

The return walk was hurried. did stop, however, observe closely stand 
tenuifolia, probably introduced result the construction far 
New York City concerned, least, this the species frequently found, and not all 
muralis. The New Britton and Brown gives the length the fruit, em. long, which 
the dimension given Clapham al., Flora the British Isles, but the fruit saw 
were 5.5 em. long, their stalks long. The siliques were sometimes about 
long their pedicels, described for the British plants, but ofter 
Attendance 14. Leader, Joseph Monachino. 


PROCEEDINGS THE CLUB 


MAY 1957. The meeting the Club, Columbia University, was called 
order Vice-President Rogers 8:05 P.M. There were members and guests present, 

The minutes the meeting May 1957 were approved read. 

Mr. Charles Heiser, Jr. and Mr. Russell Houck were elected Active Mem- 
bership and Herman Euwema Associate Membership the Club. 

Dr. Rogers introduced the speaker the evening, Dr. Severo Ochoa the New 
York University Medical College, who spoke the Club on, Biosynthesis 

After his talk Dr. Ochoa answered questions from the audience. 

The meeting was adjourned 9:20 P.M. 

Respectfully submitted 
Frank Lier 
Recording Secretary 


The Future Arid Lands. Edited Gilbert White. The American 
Association for the Advancement Science. 1956. 


This volume, the subject arid lands, brings together wide range thinking 
experts, who took part the International Arid Lands Meetings 
New Mexico, April May 1955. 

Much information presented climatology, water grazing resources, 
better use present resources, prospects for additional water sources, and better adap- 
tation plants and animals arid conditions. The state present knowledge arid 
lands the world, and the need for new research, carried these papers, well 
the conference recommendations. Although the papers are contributed, large ex- 
tent, natural scientists, they emphasize the great importance social science the 
land utilization field bringing about land use changes. Seventeen countries from arid 
parts the world were represented this Conference. Their representatives spend con- 
siderable time the cooperative approach the problems arid lands. 

Since this volume written over specialists, expected that there 
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some overlapping material, but this does not distract from the value the work. The 
papers, such well-known authorities Shantz, Kellogg, Dickson, Thornthwaite, 
ards, Price, Love, Hayward, Aamodt, Armillas, Beltram and Sternberg, al, lend 
weight the ideas and recommendations presented. Each paper has well-selected list 
references, which adds the value this volume reference work the subject 
arid lands. 

This book well-illustrated with photographs, charts and maps. Professor Gilbert 
White has written very concise and worthwhile preface, and has done good job 
editing the material. University California, Berkeley. 


Forest Fertilization. Donald White and Albert Leaf 
State University College Forestry Syracuse University, New York. 
World Forestry Series Bulletin Number Two. 305 pp. $3.00. 


Investigators the fields silviculture and forest management will welcome this 
timely and important annotated bibliography 700 publications the field forest 
fertilization and nutrition. The papers, listed alphabetically author, cover the great 
majority important contributions for the period The abbreviations 236 
journals used the text, which are listed with their complete terminological equivalents 
and their places publication, journals not found Butterworth’s 1952 
List.’’ The annotations, which are concise and detail, and the list 
journal abbreviations, which authors and researchers alone well worth the cost 
the bulletin, constitute two outstanding features the volume. 

The authors indicate that cost prohibited the detailed index which 
was confined rather general topics, the whole consuming more than page. 
Although this reviewer may sympathize with such problems cost, the usefulness 
detailed index causes him hope the cost obstacle will successfully overcome 
future editions. The bulletin bound with spiral that will readily tear loose 
from the poor-quality paper cover with any intensive use. Though not major import- 
ance the publication date (beyond the 1956 preface date) would help 
future the publication. 

analysis the papers year shows for recent years rapid 
increase number and importance fertilization studies. From 1865 1928 papers 
were published only occasionally, but after 1928 the number per year rose steadily 
reach During the war years the number dropped ebb 1944, but 
the upsurge which began 1949 culminated peak production publications 
1954, Although the number dropped again 1955 and 1956, was probably due 
tardiness reporting agencies rather than decline interest. safe 
assume that the number reports will remain its high level even increase in- 
terest and application forest fertilization studies continue expand. terms 
this bibliography, the most prolifie writer fertilization papers the Czechoslovakian, 
Némae, who far has authored co-authored significant papers. 

The research, translation, and Forest was made pos- 
sible the subsidy costs the Nitrogen Division the Allied Chemi- 
and Dye Corporation. Particular due John Waugh, Director Information 
the Nitrogen Division, who suggested the study and was instrumental obtaining the 
funds for its completion. The corporation complimented for its support 
project such immediate benefit international and forestry. hoped that 
this outstanding compilation forest fertilization studies will augmented the 
publication quintannual supplements that will help the forester keep aware current 
ANDRESEN, Department Forestry, Rutgers, The State Uni- 
versity New Jersey. 


Manual Soil Fungi. Joseph Gilman. lowa State College Press, 
Ames, Revised, Second Edition, 1957. 450 pp. Illustrated, $7.50. 


After many years intensive study soil fungi, Gilman published his first 
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edition ‘‘A Manual Soil Fungi’’ 1945. This manual was very well received and 
proved great time-saver the identification fungi commonly isolated from 
proved equally valuable the identification most the fungi collected from the 
atmosphere suspected the cause deterioration fabries and other materials. 
the author states the preface the first edition, was ‘‘designed place tool 
the hands investigators that will enable them identify soil fungi which they 
may encounter course their work.’’ served this purpose admirably. 

The second edition essentially enlargement and expansion the earlier vol- 
The arrangement the same. The new edition has been greatly improved the 
addition plates excellent photomicrographs and descriptions genera and 
122 species not ineluded the first edition. The impressive total 139 genera and 
over 900 species the new volume. 

The manual has analytical keys all the orders, families, genera and species dis- 
Each species described 200 more words giving spore measurements, 
growth characteristics and other data essential proper identification. Brief 
tions each the genera, families and orders dealt with are also included, 

For each species there reference, references, indicating where and whom the 
species was reported the soil. The value the book further inereased 
the 153 figures (drawings) illustrating important 
255 citations Literature;’’ glossary defining 402 the more 
terms; and index all the species, genera, families and orders 
HAENSELER, Plant Pathology, Rutgers, The State University New Jersey. 


Common Exotic Trees South Florida. Mary Barrett. 
414 pp. Illus. University Florida Press. Gainesville, 1956. $8.50. 


“The southern half the Florida Peninsula, along with the Florida Keys, forms 
open-air museum trees from all continents that have tropical 
mates.” says Miss Barrett the beginning her introduction this splendid book. 
Well know whereof she speaks, not from own experience, for have not travelled 
south St. Augustine, but from that college classmate who, being botanically minded, 
and journeying Southern Florida, sent despairing hurry call for book which 
would tell him the names the trees and shrubs that found that the 
botanical literature the region, that is, the literature with 
basis, meager indeed, and Miss Barrett’s statement the very beginning her 
book, explains why this so. is, so-to-speak, world-tropical flora, not local one, 
and one who not well equipped training and experience would dare attempt 
the task comprehending all those heterogeneous species one book, with 
illustrations the leaf each species, descriptions, and notes distribution, uses, 
nomenclature, the literature. Furthermore, the author, letter sym- 
bols, indicates where good specimens may seen; for example, CGb=Coral Gables and 
Grove. Not only this, but the end the book are lists plants which 
may seen sight-seeing tours Greater Miami. carefully compiled list refer- 
ences and index complete the book. 

Miss Barrett’s experience teacher for many years the Montelair (New 
Jersey) State Normal School and Teachers College was undoubtedly assistance 
her the preparation the text; for, throughout, the manner presentation re- 
markably clear, free from ambiguity, and obviously designed with eye the needs 
the student, anyone interested this field. 

And find that very little reliance placed floral characters, since these 
are more less ephemeral. typical leaf each species has been carefully illustrated, 
and its nature, whether simple compound, arrangement the stem, shape, type 
margin, and all other characters are made the principal basis the keys. 

The task comprehending all this motley array world species 
key would seem insuperable. Miss Barrett has solved the problem making key 
which refers other first sight this arrangement seems rather complicated, 
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but closer inspection shows that, the main, instead the chief captions the 
ordinary key stereotyped fashion, she has made subordinate keys with these captions 
heading. Thus, after getting rid such things Carica papaya, with its enormous 
leaves, and the Casuarinas, with their peculiar, leaves, come Key 
simple, opposite, whorled ete.’’, and degrees Key spiral, 
ete.’’, under which head Keys are referred until the end find that the 
alphabet not long enough, and have Keys ZY. 

one careful, this scheme perfectly satisfactory. tried imaginary speci- 
men Broussonetia papyrifera which happen know well, since frequent in- 
habitant the New York City region. For two others which did not know derived 
the information from the descriptions and found that each the keys worked 
smoothly, and was led the correct name. 

Trees South Florida’’ very worthwhile work, one un- 
usual merit. wish there were more people like Miss Barrett who would devote them- 
selves studies similar nature special regions. But such people are rare, 
Connecticut Agricultural Experiment Station, New Haven. 


The serial Brittonia was founded Merrill 1931, primarily for publi- 
research members the staff The New York Botanical Garden and 
their associates. The first volumes consisted parts which appeared 
irregular intervals. Early issues contained papers Merrill, Marshall Howe, 
associated with the growth the Beginning with volume 1943, 
was made available members the Society Plant Taxonomists for pub- 
lication their papers, being furnished them special rate; subseription was 
voluntary and independent their annual dues. Publication continued irregular. 

Full status has now been accorded BRITTONIA official publication the 
Society. will appear regularly four times year and will received all members 
the Society (whose annual dues have been correspondingly The New 
York Botanical Garden will continue own the serial and has appointed managing 
editor direct its publication. Editorial policy, however, the hands editor- 
and editorial board appointed the Society. 

Two issues volume have appeared during 1957, and third the hands 
the printer. The reader will find them papers the taxonomy all the large groups 
plants. Taxonomy interpreted its broadest sense include all which 
bear classification: experimental plantings, and forth. 
BRITTONIA thus the first American serial published society devoted 
exclusively plant taxonomy.—H. 

Since this was written the third and fourth issues volume appeared, 
completing the volume. 


Dr. Donald Rogers resigned June Vice-president the Club and 
member various committees. This action was necessitated his leaving New York 
for the University Illinois Urbana, where has appointment Pro- 
fessor Botany. 

Dr. Rogers has been Curator the Herbarium The New York 
Botanical Garden since 1947. has been faithful member the Club for the same 
period, acting Recording from 1948 1955 and Editor the 
Bulletin since 1948, besides serving many committees. was chairman the com- 
mittee which drafted the new constitution adopted last year. 

wish him all his new undertaking.—H. 
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TAXONOMY, PHYLOGENY AND FLORISTICS 
ALGAE 
(See also under Spermatophytes: Scheffer Gaines) 

Bouck, Morgan, The occurrence Codium Long Island waters. 

Torrey Club 84: 384-387. 1957. 
Drouet, Francis. Type specimens algae the herbarium Anton Hansgirg. 

Ann, Nat. Mus. Wien 61: 41-59. 1957. 
Flint, Lewis Notes the algae Laurentide Park. 

Canad. 84: 179-181. 1957. 


BRYOPHYTES 
(See also under Spermatophytes: Scheffer Gaines) 
Crum, Howard Miller, Harvey Bryophytes from Guadelupe Island, Baja 
Lawton, Elva. revision the genus Lescuraea Europe and North 
Torrey Club 84: [18 337-355. 1957. 
Mehra, new suggestion the origin thallus the 
The theory. Am. Jour. Bot. 44: 573-591. 1957. 


Dennis, Further notes tropical American Xylariaceae. Kew Bull. 
1957: 1957. 
Drechsler, Charles. Two small species Conidiobolus forming lateral zygo- 
spores. Bull. Torrey Club 84: 268-280. [18 1957. 
Florschiitz, short survey the American species the genus Octo- 
blepharum. Mitt. Bot. 12-3: 51-58. 1955. 
Govindu, Shaw, Charles Gardner. Cercosporae the Northwest. 
Res. Stud. St. Wash. 25: 236-251. 1957. 
Govindu, Shaw, Charles Gardner. Some interesting Cercosporae. Res. 
Stud. St. Coll. Wash. 25: 1957. 
Karling, John cinnamomeum. Bull. Torrey Club 84: 
[18 1957. 
Mains, Species Cordyceps Elaphomyces. Bull. Torrey Club 
84: 243-251. [18 1957. 
Overholts, The Polyporaceae the United States, Alaska, and Canada. 
Ann Arbor. 1953. 
Sherwood, Robert races the red rust fungus. Phyto- 
pathology 47: 495-496. 1957. 
Phytopathology 47: 628, 629. 1957. 
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PTERIDOPHYTES 


Alston, The American fern usually known Dryopteris paleacea. Am. 
Fern 47: 91, 92. JI-S 1957. 

Bell, Studies the genus Elaphoglossum. IV. The morphological series 
the genus and their interpretation. Part Bot. 
20: 69-88. 1956. 

Kleinschmjdt, Walter method preparing spores for fern Am, 
Fern Jour. 47: [O] 1957. 

Morton, Observations cultivated ferns The species Microlepia. 
Am. Fern Jour. 47: 1957. 

Tardieu-Blot, Mme. The genus Ceterach Am. Fern Jour, 47: 
108, 109. JI-S 1957. 

Wherry, Edgar Which northeastern ferns are Am. Fern Jour, 47: 
93-95. 1957. 


SPERMATOPHYTES 
(See also under Genetics: Hill Carnahan) 

Bailey, Virginia Long. guide the flowering plants and ferns the western 
National Parks. Part 2.—Angiosperms. Monocotyledons (Hydrocharitaceae 
Gramineae). Am, Nat. 58: 73-114. 1957. 

Beaman, John The and evolution Townsendia (Compositae). 
Contr. Gray 183: pl. 1957. 

Bell, Ritchie Constance, Lincoln. Chromosome numbers Umbelliferae. 
Am. Jour. Bot. 44: 565-572. 1957. 

Boelcke, Comunidades del norte Patagonia sus relaciones con 
ganaderia. Revista Invest. Agr. [Buenos Aires] 11: pl. 1-18. 1957. 

Bowden, Wray Cytotaxonomy Potentilla fruticosa, allied species and 
tivars. Jour. Arnold 38: pl. 1957. 

Breitung, August Annotated catalogue the vascular flora Saskatchewan. 
Am. Midl. Nat. 58: 1-72. [S] 1957. 

Brown, Walter Emery, William Persistent nucleoli and grass system- 
atics. Am. Jour. Bot, 44: 585-590. 1957. 

Brown, Walter V., Heimsch, Charles Emery, The organization the 
grass shoot apex and systematics. Am, Bot. 44: 590-595. 
1957. 

Burtt, Columnea banksii. Bot. Mag. 171: pl. 300. 1957. 

Burtt, Muirhead, Cassiope lycopodioides, Bot. Mag. 171: pl. 298. 
1957. 

Capria Fleitas, Haydee Vega, José. Estudio algunas am- 
pelométricos desde punto vista diagnosis varietal. Revista Invest. 
Agr. [Buenos Aires] 10: 49-64. 1956. 

Cody, Draba lanceolata the Ottawa District. Rhodora 59: 237-239. 
1957. 

Cronquist, Arthur. Significance orthogenesis angiosperm taxonomy. Southw. 
Nat. 97-99. 1956 1957]. 

DeWolf, Gordon Gerardia again. Taxon 1957. 

Duman, Maximilian Resin cavity pattern the needles black. red and 
white spruce. Bull. Torrey Club 84: 1957. 

Easterly, Nathan William. morphological study Ptilimnium. Brittonia 
1957. 


1958 
st. 
la. 
to- 


BULLETIN THE TORREY BOTANICAL CLUB 


Epling, Carl. del género Hyptis (Labiatae). Revista Mus. Plata 
Bot. 30: 153-497. 1949 [1956]. 

Epling, Carl Haines, subspecies Yucca whipplei Torrey. Brittonia 
171, 172. 1957. 

Gamundi, Irma género Cookeina Argentina. Bol. Soe. 
Argent. Bot. 1957. 

Gillett, John revision the North American species Gentianella Moench. 
Ann. Missouri Bot. Gard, 44: 1957. 

Glassman, Notes the grass flora the Chicago region. Rhodora 59: 

Hardin, James revision the American Hippocastanaceae. Brittonia 
145-171. 1957. 

Kramer, revision the genus Lindsaea the New World with notes 
allied genera. Acta Bot. Neerl. 1957. 

Kucera, New plant station records Missouri. Rhodora 59: 
1957. 

Lasser, Las venezolanas. Bull. Jard. Bot. [Bruxelles] 27: 
1957. 

Ledingham, Chromosome numbers some Saskatchewan Leguminosae with 
particular reference Astragalus and Oxytropis. Canad. Jour. Bot. 35: 
1957. 

Li, Hui-Lin. symbol for introgressants. Taxon 1957. 

Léve, Askell, Doris Raymond, Marcel. Cytotaxonomy Carex section 
Capillares. Canad. Jour. Bot. 35: 715-761. 1957. 

Martinez, Maximino. Localidades Picea Bol. Bot. Méx. 
21: 33, 34. 1957. 

Massey, Alternanthera Virginia. Rhodora 59: 239. 1957. 

Matuda, nuevas México Centroamérica. Bol. Bot. 

Melville, Abies amabilis. Bot. pl. 306. 1957. 

Miranda, Faustino. Dos arbustos notables del Estado Bol. Bot. 

Moldenke, Harold Materials toward monograph the genus IX. 

Monachino, Joseph. new species Forsteronia from the Amazon. 

Mulligan, Gerald Chromosome numbers Canadian weeds. Canad. Jour. 
Bot. 35: 779-789. 1957. 

Oberg, Ruth. Orchids new Mexico. Am. Orchid Soe. Bull. 26: 707, 708. 1957. 

Paray, Ladislao. Gentiana mirandae lucida. Bol. Bot. Méx. 
21: 15-19. 1957. 

Paray, Ladislao. Notas adicionales género Senecio Valle México. Bol. 
Soc. Bot. Méx. 21: 34, 35. 1957. 

Penfound, Wm. Phenology spring weeds Norman, Oklahoma, Southw. 

Pifia, Ignacio. Iconografia las mexicanas Bol. Bot. Méx. 21: 
1957. 

Porsild, Illustrated flora the Canadian Archipelago. Nat. Mus. 
Canada Bull. 146: iii, 1-209. 1957. 

Ramia, Mauricio. Pastos los Llanos Barinas. Bol. Soe. Venez. Ci. Nat. 
1787; 273-311. 1957. 


— 


4 
| 
ay 


yn 


1958] INDEX AMERICAN BOTANICAL LITERATURE 


Raymond, Marcel. Carex rotundata Wahlenb. Amérique Nord. Nat. 
84: 175-178. 1957. 

Raymond, Marcel. new Eriophorum hybrid. Nat. Canad. 84: 1957. 

Raymond, Marcel. Notes sur quelques Rhynchospora Nat. Canad. 84: 
171-174. 1957. 

Rodrigo, América del Pilar. Los Hibiscus flora argentina. Revista Mus. 
Plata See. Bot. 29: 1948 [1956]. 

Rousseau, Jacques. Nouvelles entités botaniques dolomitique Lae 
Mistassini, Québee. Bull. Bot. Bruxelles] 27: 369-379. 
1957. 

Rzedowski, Algunas novedades floristicas parte Sur del Estado. Anal. 
Nae. Biol. [Mexico] 16: 1955. 

Rzedowski, Notas sobre flora vegetacién del Estado san Luis Po- 
tosi. género nuevo dos especies poco conocidas parte del 
Estado. Anal. Ese. Nac. Ci. Biol. [Mexico] 16: 1957. 

Rzedowski, VegetaciOn del Pedregal San Angel (Distrito Federal, México). 
Anal. Ese. Nae. Ci. Biol. [Mexico] 59-129. 1954. 

Row, Clark Reeder, John Root hair development evidence relation- 
ships among genera Gramineae. Am. Jour. Bot. 44: 
1957. 

Shaver, Jesse Double-flowered stamineum Harbison Tennessee. 
Castanea 22: 135-139. 1957. 

Scheffer, Theo. Gaines, Xerpha Botanical survey the Grand Coulee. 
Res. Stud. St. Coll. Wash. 25: 207-235. 1957. 

Teuscher, new station for Cattleya maxima southern Am. Or- 
chid Soe. Bull. 26: 1957. 

Turner, Johnston, Chromosome numbers and distribu- 
tion Lindheimera, Engelmannia and Berlandiera (Compositae-Helian- 

Uribe Uribe, Lorenzo. Una histérica nueva flora Colom- 
bia. Caldasia 3-9. 1957. 

Wimber, Donald Cytogenetic studies the genus Chromosome 
numbers within the genus and related genera—I. Am. Orchid Soe. Bull. 26: 

Wood, Godfrey, Pinguicula (Lentibulariaceae) the southeastern 
United States. Rhodora [O] 1957. 

Yuncker, Three new species Cuscuta from Africa and one variety from 
Nepal. Brittonia 133-135. 1957. 


PALEOBOTANY 
Murdy, William Andrews, Henry study Botryopteris globosa Dar- 
rah. Bull. Torrey Club [18 1957. 
Wood, Joseph The morphology and relationships sigillarian fructifications 


from the lower Pennsylvanian Indiana. Midl. Nat. 58: 
1957. 


ECOLOGY AND PLANT GEOGRAPHY 


Clausen, Johanna. comparison some methods establishing plant 
munity patterns. Bot. Tidskr. 53: 253-278. 1957. 
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Hoff, Clayton. comparison soil, climate, and biota conifer and aspen 
communities the Central Rocky Am. Nat. 58: 
1957. 

Lasser, Tobias Vareschi, Volkmar. los Médanos Coro, 
Bol. Venez. Ci. Nat. 1787: 1957. 

McCormick, Jack Buell, Murray Natural vegetation plowed field the 
New Jersey pine barrens. Bot. Gaz. 118: 261-264. [Au] 1957. 

Rzedowski, Algunas asociaciones vegetales los terrenos del Lago 

Bol. Soe. Bot. Méx. 21: 19-33. 1957. 

Rzedowski, Notas sobre flora del Estado San Luis Po- 
tosi. II. Estudio diferencias floristicas condicionadas por 
ciertos tipos sustrato Anal. Ese. Nae. Ci. Mexico] 15: 
1955. 

Stone, Edward Dew ecological factor. review the literature. Ecol- 
ogy 38: 407-413. II. The effect artificial dew the survival 
Pinus ponderosa and associated species. 

Swindale, Delle Curtis, John Phytosociology the larger submerged 
plants Wisconsin lakes. Ecology 38: 

VanKeuren, Ahigren, statistical study several methods used 
lished pastures. Jour. 49: 1957. 


MORPHOLOGY 
anatomy and cytology part) 
(See also under Spermatophytes: Brown Emory; Brown, 
Heimsch Emory; Row Reeder) 

Bailey, Additional notes the vesselless dicotyledon, Amborella trichopoda 
Baill. Jour. Arnold Arb. 38: 374-380. pl. 1957. 

Bell, Hugh Giffin, Elspeth The lowbush blueberry: the vascular anatomy 
the ovary. Canad. Jour. Bot. 35: 1957. 

Berger, Some cytological effects gibberellin [on Allium cepa]. Bull. 
Torrey Club 84: 1957. 

Brown, Emery, Apomixis the Gramineae, tribe Andropogo- 
neae: Themeda triandra and Bothriochlora ischaemum. Bot. 118: 
253. [Au] 1957. 

Crockett, Lawrence study the tunica corpus and anneau initial irradi- 
ated and normal stem apices Nicotiana tabacum Bull. Torrey Club 84: 
229-236. [18 1957. 

Currier, Callose substance plant cells. Am. Jour. Bot, 44: 478-488. 
[14 Au] 1957. 

Emery, William Brown, Walter Extra-ovular development embryos 
two grass species. Bull. Torrey Club. 84: 1957. 

The thallus Am. Jour. Bot. 44: 505-513. [14 Au] 1957. 

Press, Newtol. quest the platelet: electron microscope study. 
Am. Jour. 44: 461-469. [14 Au] 1957. 

Roth, Ingrid. Relation between the histogenesis the leaf and its external shape. 
Bot. Gaz. 118: 237-245. [Au} 1957. 

Setterfield, George. Fine structure guard-cell walls Avena coleoptile. Canad. 
Jour. Bot. 35: 791-793. pl. 1957. 
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Taylor, Studies the development Zostera marina Germina- 
tion and seedling development. Canad. Jour. Bot, 35: 681-695. pl. 2.8 
1957. 

Thein, Mya Mya. Survey the anatomical and microchemical changes the 
shoot Xanthium pennsylvanicum relation Am. 
Jour. Bot. 44: 514-522. [14 Au] 1957. 

Tulecke, Walter. The pollen Ginkgo biloba: vitro culture and tissue for- 
mation. Am. Jour. Bot. 44: 1957. 


GENETICS 
(including cytogenetics) 
(See also under Spermatophytes: Wimber; under Phytopathology: 


Ar-rushdi, Abbas The variegation species hybrid Nico- 

Atkins, Frey, Inheritance awn barbing two barley crosses. 
Agron. 49: 1957. 

Briggle, Interactions cytoplasm and genes group male sterile corn 
types. Agron. Jour. 49: 543-547. 1957. 

Cameron, Moay, (Milstein). Inheritance Nicotiana tabacum 
Pollen killer, alien locus inducing abortion microspores 
not carrying it. 42: 326-335. 1957. 

Fitzgerald, Paul J., Caldwell, Ralph Nelson, Oliver Inheritance resis- 
certain races leaf rust wheat. Agron. Jour. 49: 539-543. 
1957. 

Gorsic, The genus Collinsia. studies heterophylla. Bot. Gaz. 
208-223. [Au] 1957. 

Hayman, Interaction, heterosis and diallel crosses Zea, Gos- 

Hill, Helen Carnahan, Karyology natural 4x, and progenies 
tetraploid clone Bromus inermis Leyss. Agron. Jour. 49: 
452. 1957. 

diploid derived from Allium ascalonicum fistulosum. Jour. Bot. 
44: 523-529. [14 Au] 1957. 

Lewis, Charles recombinations hybrid involving three species 
Gossypium. Agron. Jour. 49: 455-460. 1957. 

Lindegren, Carl The role evolution. Ann. 69: 
351. 1957. 

Mann, Chaplin, The effect the mammoth gene certain quanti- 
tatively inherited characters flue-cured tobacco. 49: 
233. 1957. 

Nuffer, Additional evidence the effect X-ray and ultraviolet radiation 

Parkey, Wade. Cytoplasmic influence the production the pistillate sex ex- 
pression Agron. Jour. 49: 427, 428. 1957. 

tryptophan independence Saccharomyces. 42: 283-288. 
1957. 

Postlethwait, Nelson, chronically wilted mutant maize. Am. 
Jour. Bot. 44: 1957. 
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Sampson, The self- and cross-incompatibility Brassica oler- 

Steffensen, Dale. Effects various cation imbalances the frequency X-ray- 
induced aberrations Tradescantia. Geneties 42: 239-252. 
1957. 

Steiner, Erich. Further evidence incompatibility allele system the com- 
plex-heterozygotes Oenothera. Am. Jour. Bot. 44: 582-585. 1957. 

Stutz, Howard analysis the hybrid Secale cereale Secale 
montanum Guss. and its progeny. Genetics 42: 199-221. 1957. 

Wetherell, Donald Krauss, Robert X-ray induced mutations Chlamy- 
domonas cugametos. Am. Jour. Bot. 44: 609-619. 1957. 

Agron. 49: 513-518. 1957. 

Yagyu, Paul Morris, Rosalind. Cytogenetic effects X-rays and thermal neu- 
trons dormant tomato seeds. 42: 1957. 

Zscheile, Murray, Hazel Chromatographic study amino acid devel- 
opment wheat ovules relation genes for disease Phyto- 
pathology 47: 631, 632. 1957. 


PLANT PHYSIOLOGY 
(See a'so under Morphology: Berger; Thein) 

Asselbergs, Studies the formation acid detached apple 
leaves. Plant Physiol. 32: [O] 1957. 

Barrier, George Loomis, Absorption and translocation 2,4-dichloro- 
acid and leaves. Plant Physiol. 32: 
1957. 

Bonner, Bruce Machlis, Leonard. Respiration the mycelia and mito- 
chondria the filamentous watermold, Allomyces macrogynus. Plant 
Physiol. 32: 1957. 

obtained from Penicillium pulvillorum. Brit. 

produced Penicillium Brit. Mycol. 40: 
pl. 13. 1957. 

Burkholder, Paul Bornside, George Decomposition marsh grass 
marine bacteria. Bull. Torrey Club 84: 1957. 

Some factors affecting the activity nitrate reductase cauliflower plants 
grown with different nitrogen sources and molybdenum levels sand 
Plant Physiol. 32: 280-288. [O] 1957. 

the germination Helminthosporium sativum spores soil, Canad. 
Jour. Bot. 35: 697-701. 1957. 

Dannenburg, Warren Liverman, James Conversion 
acid watermelon tissue slices. Plant Physiol. 32: 263-269. 
1957. 

elongation pinto beans and other plants under normal conditions 
growth. Bot. Gaz. 118: 199-208. 1957. 
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Dugger, M., Humphreys, Calhoun, Barbara. The influence boron 
starch phosphorylase and its significance translocation sugars plants. 
Plant Physiol. 32: [O] 1957. 

Dure, Leon Jensen, William The influence acid and indole- 
acid cotton embryos cultured vitro. Bot. Gaz. 118: 254-261. 
[Au] 1957. 

El-Shishiny, Nosseir, The relation optical form the util- 
ization amino acids. Utilization forms glutamic acid 
root disks. Plant Physiol. 32: [O] 1957. 

Erickson, Louis Leaf age Cattleya. Am. Orchid Bull. 26: 560-563. 
1957. 

plants. Plant Physiol. 32: 1957. 

bicides. Plant Physiol. 32: 301-307. [O] 1957. 

Freebairn, Hugh Remmert, Lemar Oxidative phosphorylation 
lular particles from Plant Physiol. 32: 374-376. [O] 1957. 
Granick, Speculations the origins and evolution photosynthesis. Ann. 

Griesbach, Robert Voth, Paul dormancy and seed germination 
Hemerocallis. Bot. Gaz. 118: [Au] 1957. 

Hollis, John Cultural studies with Dorylaimus ettersbergensis. Phytopathol- 
ogy 47: 1957. 

Hutner, H., Sanders, Marvin, McLaughlin, Scher, Stanley. Electro- 
lyte requirements protists and Ann, Acad. 69: 
1957. 

corn and soybean roots. Plant Physiol. 32: [O] 1957. 

carbon monoxide barley leaves with that formaldehyde, formate and 
dioxide. Plant Physiol. 32: 321-326. 1957. 

Krogmann, David Jagendorf, André assay the 
Hill reaction with ferricyanide. Plant Physiol. 32: 373-374. 1957. 

Tourneau, Duane, McLean, John Guthrie, James Effects some 
phenols and quinones growth vitro Verticillium Phyto- 

Ludwig, A., White, Robert Unwin, rapid quantitative test for 
phytotoxicity and its use the examination series alkyl-substituted 
Canad, Jour. Bot. 35: 605-613. 1957. 

Marks, Joy D., Bernlohr, Robert Varner, Esterification phosphate 
ripening fruit. Plant Physiol. 32: 259-262. [O] 1957. 

Miller, Gene Evans, Harold The influence salts pyruvate kinase from 
tissues higher plants. Plant Physiol. 32: [O] 1957. 

ticola (Wint.) Honey. Canad. Jour. Bot. 35: 1957. 

Nelson, Gorham, Paul Translocation radioactive sugars the stems 
soybean seedlings. Canad. Jour. Bot. 35: 1957. 

Nilan, Phillips, Lyle The irradiation sensitivity barley seeds low 
Northw. Sei. 31: 139-144. 1957. 
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Nitsch, Nitsch, Colette. Auxin-dependent growth excised Helianthus 
tuberosus tissues. nitrogenous compounds. Am. Jour. Bot. 44: 
[14 Au] 1957. 

Orbea, Jorge Raul. del Acido indolbutirico del tomate. 
Revista Fac. Agron. Plata] 32: 1956 

Paterson, Some effects preharvest foliage sprays hydrazide 
proximal dominance and sprout inhibition sweet potatoes. Bot. 118: 
[Au] 1957. 

Purdy, Laurence Kendrick, Influence environmental factors the 
development wheat bunt the Pacifie Northwest. Effect soil mois- 
ture and soil temperature spore germination. Phytopathology 47: 591- 
594. 1957. 

Richardson, Keith Axelrod, Bernard. Changes the inositol content during 
germination and growth some higher plants. Plant Physiol. 32: 
337. [O] 1957. 

Skok, John. The substitution complexing substances for boron plant growth. 
Plant Physiol. 32: 308-312. [O] 1957. 

Stafford, Helen acid dehydrogenase activity higher plants. Plant 
Physiol. 32: 1957. 

Taper, Leach, Studies plant mineral nutrition. III. The effects 
concentration culture solutions upon the absorption iron and 
manganese dwarf kidney bean. Canad. Jour. Bot. 35: 773-777. 1957. 

Thimann, Kenneth Loose, Gordon Protein synthesis during water uptake 
tuber tissue. Plant Physiol. 32: 274-279. [O] 1957. 

Tolbert, E., Nystrom, Kerr, Sedoheptulose Coleus. Plant 

Weller. E., Wittwer, H., Bukovac, Sell, The effect gib- 
berellic acid enzyme activity and oxygen uptake bean plants 
olus vulgaris). Plant Physiol. 32: 371, 372. [O] 1957. 

Whittingham, William Raper, Kenneth Environmental factors influenc- 
ing the growth and fructification Dictyostelium polycephalum. Am. Jour. 

Withrow, interference-filter monochromator system for the irradiation 
biological material. Plant Physiol. 32: 355-360. 1957. 

Woolley, Joseph Sodium and silicon nutrients for the tomato plant. Plant 
Physiol. 32: 1957. 

Workman, Milton Pratt, Harlan Studies the physiology tomato 
fruits. Ethylene production 20° related respiration, ripening, 
and date harvest. Plant Physiol. 32: 330-334. [O] 1957. 

Zimmerman, Martin Translocation organie substances trees. The na- 
ture the sugars the sieve tube exudate trees. Plant Physiol. 32: 
1957. 


PHYTOPATHOLOGY 


(See also under Genetics: Fitzgerald al.; Zscheile 
Murray; under Plant Physiology: Purdy Kendrick) 


Sclerotium rolfsii the soil. Phytopathology, 47: 1957. 

Allen, Thomas Strains the barley yellow-dwarf virus. Phytopathology 47: 
1957. 
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Athow, Kirk The effect seed treatment seedling stand and forage yield 
alfalfa and red clover. Phytopathology 47: 1957. 

Buckland, C., Redmond, Pomerleau, Definitions terms forest 
and shade tree diseases. Canad. Jour. Bot. 35: 675-679. 1957. 

Buxton, Differential rhizosphere effects three pea cultivars physio- 
races Fusarium oxysporum pisi. Brit. Soe. Trans. 40: 
1957. 

Chakravarty, Tilottama. Anthracnose banana (Gloeosporium musarum Cke. 
Massee) with special reference latent infection storage. Brit. Mycol. 
Trans. 40: pl. 11. 1957. 

Edgington, Walker, Influence soil and air temperature Verti- 
cillium wilt tomato. Phytopathology 47: 1957. 

sorghi sorghum. Phytopathology 47: 620-623. 1957. 

Etheridge, method for the study decay resistance wood under con- 
trolled moisture conditions. Canad. Jour. Bot. 35: 615-618, 1957. 

Haghorg, Maintenance contaminant-free stain preparations for the 
detection bacteria plant tissues. Phytopathology 47: 628. 1957. 

Hare, Inheritance resistance root-knot nematodes pepper. Phyto- 
pathology 47: 1957. 

Harrison, Martin Fumigation golden nematode eggs and larvae 
under controlled environmental Phytopathology 47: 610-613. 
1957. 

Hilu, Bever, Wayne Inoculation, oversummering, and suspect-patho- 
gen relationship Septoria tritici Triticum species. Phytopathology 47: 
1957. 

Ivanoff, Powdery mildew pimples watermelon fruits. Phytopathology 
47: 599-602. 1957. 

Jensen, Differential transmission peach yellow leaf roll virus peach 
and celery the leafhopper, Colladonus montanus. Phytopathology 47: 


Johnson, Leander Effect antibiotics the numbers bacteria and fungi 
isolated from soil the dilution-plate method. Phytopathology 47: 630, 
631. 1957. 

Michaelson, Merle Factors affecting development stalk rot corn caused 
Diplodia zeae and Gibberella zeae. Phytopathology 47: 499-503. 
1957. 

Richardson, Lloyd Quantitative determination viability potato ring rot 
bacteria following storage, heat, and gas Canad. Jour. Bot. 
35: 1957. 

Roberts, Observations the influence weather conditions upon severity 
some diseases alfalfa and red clover. Phytopathology 47: 626-628. 
1957. 

Sheffield, Virus diseases sweet potato East Africa. Identifica- 
tion the viruses and their insect vectors. Phytopathology 47: 582-590, 
1957. 

Sisler, Hugh D., Chang, Sing Chen, Reagan, Reginald Brierley, Philip. 
Purification and properties hydrangea ring spot virus. Phytopathology 
47: 491-494. 1957. 
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Skotland, Biological studies the soybean nematode. Phytopathology 
47: 623-625. 1957. 


Theis, Thomas Jiménez, vanilla hybrid resistant Fusarium root rot. 
Phytopathology 47: 1957. 
Van Gundy, Walker, Relation temperature and host nutrition 


angular leaf spot cucumber. Phytopathology 47: 1957. 

Watson, Further studies the production new races from mixtures 
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